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Steve Jobs on Human and Machines

“I think one of the things that really separates us from high primates is that 
we’re tool builders. I read a study that measures the efficiency of locomotion 
for various species on the planet … . Humans came in with rather 
unimpressive showing, about a third of the way down the list, but somebody 
at Scientific American had the insight to test the efficiency of locomotion for a 
[wo]man on a bycicle … . A human on the bicycle blew the condor away, 
completely off the top of the charts. And that’s what a computer is to me … 
it’s the most remarkable tool we’ve ever come up with: it’s the equivalent to 
the bicycle for our minds.” 

Steve Jobs (1990) ‘Computers are like a bicycle for our minds.’ [Recorded for 
Youtube in 2006]
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My view

AI = HumansMachine

Actually, it is really below, at least for my
team:

AI = (Teamwork * Humans)Machine
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Agenda

• Financial Market Efficiency in the age of Big 
Data

• Data Integrity: The Why, What and How of 
Deep Data

• Financial Data Science, Six Sigma and AI
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(Section 1)

Market Efficiency in the Age of Big Data
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Context

“We trade in and out in 5 microseconds and our 
data is in nanoseconds.”

UHFT Hedge statement to me during dinner in 
Hong Kong in June 2017

1,000,000 microseconds = 1 second

1,000,000,000 nanoseconds = 1 second

Disqualification in Olympic 100m sprint if started within 120 
millisecond after shot
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• “[An asset’s] market is efficient with respect to information set [i], if it is
impossible to make economic profits by trading on the basis of
information set [i]. By economic profits we mean the risk adjusted
returns net of all costs.”

(Jensen, 1978: 96)

 Market efficiency exists hence in thousands of combinations of

markets and information sets.

Market Efficiency (in common memory)
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“[A] market segment in an asset class [c] is efficient with respect to search 
algorithm [a] and information set [i] over time horizon [t], if it is impossible 
to make economic profits by investing over time horizon [t] in asset class [a] 
on the basis exploiting of information set [i] with search algorithm [a]. By 
economic profits we mean the risk adjusted returns net of all costs.” 

(Hoepner, 2016, ‘Financial Data Science for Responsible Investors’. 

Bristol: Environmental Agency Pension Fund)

 Market efficiency exists hence in millions of market segments 
classified by (i) asset class, (ii) time horizon, (iii) information set and (iv) 
search algorithm.

Market Efficiency (in Financial Data Science)
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Market segment examples

Asset class:
S&P 500

Time Horizon:
5 years in quarterly intervals 

Information Set:
Financial Accounts

Search Algorithm: 
DCF modelling

Asset Class:
MSCI Emerging Markets

Time Horizon:
10 years in monthly intervals

Information Set:
RepRisk ESG incidents

Search Algorithm:
3 level Carhart Model
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 Hence, opportunities should exist at some point in some 
market segments for some information sets (i)

 Inspired by Porter’s 5 forces, we start from the commercial 
relevance of an information set (i) and the attention investors 
pay to it

 The following was presented at the BSAS 3rd Sustainable 
Investing conference in Boston November 2015 to Bobby 
Lamy, Head of Education at the CFA Institute, who verbally 
approved the logic

A theory of active management and 
contextual and cyclical market inefficiencies
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Recap: Porter’s model of competitive forces

Forces internal and external to the industry determine the overall level 

of competition and thus the profitability of that industry. The higher the 

competition, the less attractive the industry is.
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Background
Research question

• We follow the approach of Kempf & Osthoff (2007) but in a bond setting

• Main research question:

– Does a trading strategy in bonds, based on ESG ratings on the issuing company, lead to
abnormal returns?

• Further motivation

1. Fixed income evaluation is heavily dependent on risk perception
2. ESG is a great deal about the actual management of risk at a corporate level
3. Hence, an ESG investment strategy can play a crucial role for bond performance

• Contributions

– A general contribution to the RI fixed income literature, where the main focus have been
on equity

– The first study to explore the effect of responsible investing on bond performance
– The empirical findings that no news is good news in bond portfolios. Bonds issued by

companies with neither strengths, concerns nor controversies significantly
outperformed bonds issued by companies with strengths and concerns
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Data & methodology
Methodology

• Financial performance: our enhanced multi index model, initially developed by
Elton et al 1993 & 1995

• Our model contains factors for:
– Market: excess return on a value weighted average of the bonds in our sample

– Duration: difference between a long and a short term treasury index

– Default: excess return of a high yield corporate bond index

– Option: excess return on a mortgage index

– Equity: excess return on an equity index

– Global: excess return of a broad global investment grade index

– USD-EUR, USD-GBP, USD-YEN: capture the exposure to the three most tradable currencies

• Data
– Barclays Capital Global Aggregate indices (Robustness-test)

– Bloomberg and Reuters Datastream

– Monthly total return data and Market Values, USD, 2001-01-31 to 2014-12-31

Rpt-Rft = αi + β0i (Marketmt-Rft) + β1iDurationt + β2iDefaultt + β3iOptiont + β4iEquityt + β6iGlobalt + β7i€t + β8i£t + β9i¥t + εit
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Result
Aggregated & KLD Net 

 

Portfolio Alpha   Market   Duration   Default   Option   Equity   Global   €   £   ¥     Adj R2 

Strenghts                       
Top 10% -0.65%  1.04 *** 0.03  0.01  -0.08  0.04 * 0.00  0.03  -0.04  0.02   0.91 

All  -0.17% ** 0.99 *** 0.01 *** -0.01  0.04 *** 0.00  0.01  0.01  0.00  0.00   0.99 

No 0.82% ** 1.06 *** -0.06 *** -0.01  -0.11 ** 0.02  0.03  -0.04  0.03  -0.02   0.94 
Concerns                       
Top 10% -0.93% * 1.02 *** 0.08 *** 0.05  0.09  0.02  -0.09  0.11 ** -0.10 * 0.03   0.91 

All  -0.16%  0.99 *** 0.01 *** -0.01  0.04 ** 0.00  -0.01  0.01  0.00  0.00   0.99 

No 0.60%  1.07 *** -0.06 *** 0.01  -0.10  0.01  0.01  -0.03  0.03  -0.01   0.94 

                       
Strenghts (10%) - Concerns (10%) 0.29%  0.01  -0.05 *** -0.04 * -0.17 *** 0.02  0.10  -0.08 ** 0.06 *** -0.01   0.16 

Strenghts (All) - Concerns (All) 0.01%  0.00  0.00  0.00  0.00  0.00  0.01  0.00  0.00  0.00   -0.04 

All Strenghts - No Strenghts -1.00% ** -0.07  0.07 *** 0.00  0.15 ** -0.02  -0.02  0.05  -0.03  0.03   0.16 

No Concerns - All Concerns 0.76%   0.08   -0.08 *** 0.01   -0.14 * 0.01   0.02   -0.04   0.03   -0.01     0.21 
KLD Net high                       

Top 10% -1.39% *** 0.94 *** 0.03  0.05  0.08  -0.02  -0.06  0.07  -0.06  0.01   0.85 

All  -0.30%  1.08 *** -0.03 ** -0.01  -0.07  0.01  0.07  -0.01  -0.01  0.00   0.95 
KLD Net low                       
Bottom 10% -0.14%  0.98 *** 0.04  0.00  0.20 ** -0.01  -0.07  0.05 * -0.04 * 0.01   0.91 

All -0.24%  0.96 *** 0.05 ** -0.01  0.19 *** -0.01  -0.06  0.03  0.01  -0.01   0.95 

                       
Net High (10%) - Net Low (10%) -1.25% * -0.04  -0.01  0.05  -0.12  -0.02  0.01  0.02  -0.02  0.00   -0.04 

Net High (All) - Net Low (All) -0.06%  0.13  -0.08 ** -0.01  -0.26 *** 0.02  0.12  -0.04  -0.02  0.00   0.09 

KLD Net 0 1.00% *** 0.95 *** 0.00  0.01  -0.08  0.00  0.04  -0.05  0.03  -0.01   0.95 

No Strenghts or Concerns  0.89% * 1.02 *** -0.05 ** 0.03   -0.16 ** 0.02   -0.02   -0.01   0.00   0.00     0.93 
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Result
Categories 1 

 

Portfolio Alpha   Market   Duration   Default   Option   Equity   Global   €   £   ¥     Adj R2 

Community                       
High rated -1.23%  0.67 *** 0.10 ** 0.26  -0.32  -0.07  -0.21  0.23  -0.16  0.04   0.68 

Low rated -1.83%  0.74 *** 0.09 * 0.15 *** 0.41  0.00  -0.49 ** 0.20 *** -0.03  0.07   0.59 

Net 0 0.35% * 0.99 *** -0.02 ** 0.00  -0.07 * 0.00  0.00  -0.03  0.04  0.00   0.98 

No rating 0.61% ** 1.05 *** -0.05 *** 0.00  -0.06 * 0.00  0.02  -0.04 * 0.03  0.00   0.97 

High rated - Low rated 0.59%  -0.07  0.01  0.11  -0.73 * -0.07  0.28  0.03  -0.14  -0.03   0.08 
Diversity                        

High rated -0.46%  0.97 *** 0.07 *** 0.00  0.04  0.03 ** 0.06  0.02  -0.06  0.01   0.93 

Low rated 0.50%  0.90 *** -0.09 ** -0.10 ** -0.35 ** -0.01  -0.22  0.03  0.11 ** -0.01   0.73 

Net 0 0.71% ** 1.05 *** -0.03 ** -0.02  -0.02  0.01  0.07  -0.04  0.01  -0.03 **  0.96 

No rating 0.66% * 1.04 *** -0.03 ** -0.01  -0.06  0.01  0.04  -0.02  0.00  -0.02 *  0.95 

High rated - Low rated -0.96%  0.06  0.16 *** 0.09 * 0.39 ** 0.04  0.27  -0.01  -0.17 ** 0.02   0.31 
Emoployee Rel.                        

High rated -0.40%  0.97 *** -0.01  -0.07  -0.01  0.00  -0.01  0.01  0.03  -0.01   0.86 

Low rated 0.65%  0.99 *** 0.06 ** 0.08  0.01  -0.04  0.03  -0.02  -0.06 * -0.01   0.81 

Net 0 0.23%  1.06 *** -0.03 ** -0.01  -0.04  0.01  0.07 ** -0.03 * 0.00  -0.01 *  0.98 

No rating 0.15%  1.01 *** -0.03 ** 0.02 ** -0.02  -0.01  -0.03  0.01  0.01  -0.01   0.98 

High rated - Low rated -1.05%   -0.02   -0.07 * -0.15 ** -0.03   0.03   -0.04   0.03   0.09 ** 0.00     0.16 
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Result
Categories 2 

 

Portfolio Alpha   Market   Duration   Default   Option   Equity   Global   €   £   ¥     Adj R2 

Environment                       

High rated -1.87% *** 1.19 *** -0.03  -0.11 ** -0.22 * 0.00  -0.09  -0.01  0.08 ** -0.03   0.84 

Low rated -1.42% ** 0.81 *** 0.06  0.14 * 0.00  -0.03  -0.32 *** 0.23 *** -0.12 ** 0.04   0.85 

Net 0 0.21%  1.01 *** -0.04 *** 0.01  -0.07 ** 0.00  0.01  -0.03 *** 0.03 *** 0.01   0.98 

No rating 0.30%  1.05 *** -0.06 *** 0.00  -0.07 ** 0.00  0.01  -0.02  0.03 ** -0.01   0.97 

High rated - Low rated -0.45%  0.38 ** -0.09  -0.25 ** -0.22  0.03  0.24  -0.24 ** 0.20 ** -0.06 *  0.33 

Human rights                       

High rated -0.09%  0.99 *** -0.01 *** 0.01  -0.03  0.00  -0.02  0.00  0.01 * 0.00   1.00 

Low rated -1.06%  0.87 *** 0.04  -0.07 *** -0.08  0.00  -0.22  0.09  -0.03  0.04   0.81 

No rating -0.02%  1.03 *** -0.03 *** 0.00  -0.01  0.00  -0.01  0.00  0.00  0.00   0.99 

High rated - Low rated 0.98%  0.13  -0.05 * 0.08 *** 0.04  0.00  0.20  -0.09  0.05  -0.04   0.37 

Product safety                       

High rated 1.03%  0.73 *** 0.05  0.10  -0.28  -0.02  0.13  0.01  -0.08  0.02   0.41 

Low rated -0.55%  0.97 *** 0.10 *** 0.07  0.16  0.01  -0.03  0.06  -0.07  0.05 *  0.91 

Net 0 0.41% ** 0.99 *** -0.04 *** 0.01  -0.13 *** 0.00  0.01  -0.04 * 0.03  0.00   0.97 

No rating 0.39% * 1.01 *** -0.05 *** 0.01  -0.12 *** 0.00  0.00  -0.03  0.03  0.00   0.97 

High rated - Low rated 1.58%   -0.24   -0.05   0.03   -0.43   -0.03   0.17   -0.05   -0.01   -0.02     0.02 

Controversies                       

Controversies -0.80% *** 1.09 *** 0.02  -0.02  0.13 ** 0.01  -0.03  -0.02  0.03 * 0.01   0.95 

No Controversies 0.23% *** 0.98 *** -0.01 ** 0.00  -0.05 *** 0.00  0.01  0.00  -0.01  0.00   0.99 

No Controversies - Controversies  1.03% *** -0.11 ** -0.03 * 0.02   -0.18 ** -0.01   0.04   0.02   -0.04 * -0.01     0.12 
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Result
Aggregated additional portfolios 

 

Portfolio Alpha   Market   Duration   Default   Option   Equity   Global   €   £   ¥     Adj R2 

No Strenghts or Concerns  0.89% * 1.02 *** -0.05 ** 0.03  -0.16 ** 0.02  -0.02  -0.01  0.00  0.00   0.93 

Not No Strenghts or Concerns  -0.14% * 1.00 *** 0.01  -0.01  0.03 *** 0.00  0.01  0.00  0.00  0.00   0.99 

                       
No Strenghts, Concerns, 

Controversies  0.93% * 1.01 *** -0.05 ** 0.03  -0.17 *** 0.02  -0.02  -0.01  0.00  0.00   0.93 
Not No Strenghts, Concerns, 

Controversies  -0.15% * 1.00 *** 0.01 * -0.01  0.04 *** 0.00  0.01  0.00  0.00  0.00   0.99 

                       

Strenghts and Concerns -0.20%  0.98 *** 0.02 *** 0.00  0.05 ** 0.00  -0.01  0.02  -0.01  0.01   0.99 

Not Strenghts and Concerns 0.60% * 1.09 *** -0.07 *** -0.01  -0.07  0.01  0.04  -0.06 * 0.04  -0.02 *  0.95 

                       
No Strenghts or Concerns -                                                           

Strenghts and Concerns 1.09% * 0.04  -0.07 *** 0.03  -0.21 *** 0.02  -0.01  -0.02  0.01  -0.01   0.14 

                       
No Strenghts, Concerns, 

Controversies -                               
Strenghts and Concerns 1.12% ** 0.04   -0.07 *** 0.03   -0.22 *** 0.02   -0.01   -0.03   0.01   -0.01     0.14 
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Result
0-1y remaining maturity  - Aggregated & KLD Net 

 

Portfolio Alpha   Market   Duration   Default   Option   Equity   Global   €   £   ¥     Adj R2 

Strenghts                       
Top 15% -1.08% ** 1.29 *** 0.01  -0.01  0.03  0.00  0.07  -0.02  0.03 * -0.02   0.77 

All  -0.33% *** 1.11 *** 0.00  0.00  0.01  0.00  0.02 * -0.01  0.00  -0.01   0.97 

No 2.62% *** 0.26 ** 0.00  0.03 * -0.08  0.01  -0.08  0.01  -0.01  0.04   0.07 
Concerns                       
Top 15% -0.67%  1.04 *** 0.00  -0.03  0.01  0.00  0.02  0.01  0.00  -0.02   0.75 

All  -0.43% *** 1.12 *** 0.00  0.00  0.01  0.00  0.02  0.00  0.00  0.00   0.97 

No 2.62% *** 0.27 ** 0.00  0.02 * -0.05  0.01  -0.08  0.00  -0.01  0.04 *  0.08                        
Strenghts (15%) - Concerns (15%) -0.46%  0.26  0.00  0.01  0.03  0.00  0.03  -0.02  0.02  0.00   0.26 

Strenghts (All) - Concerns (All) 0.10%  -0.02  0.00  0.00  0.00  0.00  0.01  0.00  0.00  0.00   0.04 

All Strenghts - No Strenghts -2.96% *** 0.85 *** 0.00  -0.03 * 0.09  -0.01  0.11  -0.02  0.01  -0.04   0.29 

No Concerns - All Concerns 3.06% *** -0.86 *** 0.00   0.02   -0.06   0.01   -0.09   0.00   -0.02   0.04 *   0.32 
KLD Net high                       

Top 15% 0.37%  0.97 * 0.01  0.05  0.06  -0.01  0.02  -0.03  0.03  0.02   0.40 

All  -1.23% *** 1.55 *** -0.01  -0.03 ** 0.08 * 0.01  -0.04  0.00  0.02 ** 0.01   0.88 
KLD Net low                       

Top 15% 1.60% *** 0.08  0.03 ** 0.04 *** 0.08  -0.01 * -0.08  0.06 ** -0.02 * 0.01   0.32 

All  1.40% *** 0.15 *** 0.01  0.03 *** 0.04  -0.01 * -0.11 ** 0.06 *** -0.03 ** 0.02 *  0.36                        
Net High (15%) - Net Low (15%) -1.29%  0.91 * -0.03  0.01  -0.02  0.00  0.07  -0.08  0.06 * 0.01   0.34 

Net High (All) - Net Low (All) -2.69% *** 1.41 *** -0.02  -0.07 *** 0.04  0.02  0.06  -0.05 * 0.05 *** -0.01   0.75 

KLD Net 0 2.25% *** 0.42 * 0.00  0.05  -0.16  0.00  0.06  -0.03  -0.03  0.01   0.13 

No Strenghts or Concerns  2.65% *** 0.31 ** 0.00   0.02   -0.08   0.02   -0.07   -0.01   -0.01   0.04     0.07 
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Result
1-5y remaining maturity  - Aggregated & KLD Net 

 

Portfolio Alpha   Market   Duration   Default   Option   Equity   Global   €   £   ¥     Adj R2 

Strenghts                       
Top 15% -0.79% * 1.12 *** 0.01  -0.03  -0.06  0.03  0.16  -0.01  -0.07  -0.01   0.83 

All  -0.18% ** 1.00 *** 0.01 ** 0.00  0.02  0.00  0.02  0.00  -0.01  0.00   0.99 

No 1.02% ** 1.04 *** -0.02 * 0.01  -0.07  0.01  0.02  -0.04  0.04  -0.02   0.86 
Concerns                       
Top 15% -0.42%  0.99 *** 0.02 * 0.03  -0.02  0.01  -0.06  0.07 ** -0.08 * 0.02   0.88 

All  -0.18% ** 0.97 *** 0.00  0.00  0.01  0.00  -0.04  0.02  -0.01 ** 0.01   0.98 

No 0.69% * 1.11 *** -0.02  0.01  -0.02  0.00  0.10  -0.07 * 0.04 * -0.03   0.88                        
Strenghts (15%) - Concerns (15%) -0.38%  0.13 * -0.01  -0.06 ** -0.04  0.02 * 0.22  -0.09  0.02  -0.03   0.07 

Strenghts (All) - Concerns (All) 0.00%  0.02  0.00  -0.01  0.01  0.00  0.06  -0.02  0.00  -0.01   -0.02 

All Strenghts - No Strenghts -1.20% ** -0.04  0.03 ** -0.01  0.08  -0.01  0.00  0.05  -0.05  0.02   0.10 

No Concerns - All Concerns 0.86% * 0.13 * -0.02   0.01   -0.03   0.00   0.14   -0.09   0.05 * -0.03     0.13 
KLD Net high                       

Top 15% -0.97% ** 1.03 *** 0.04 ** 0.02  0.10  -0.03  0.07  0.04  -0.07  -0.02   0.75 

All  -0.61% ** 1.18 *** 0.01  -0.01  -0.01  0.01  0.18  -0.03  -0.04  -0.02   0.89 
KLD Net low                       

Top 15% 0.26%  0.91 *** -0.01  0.00  0.01  0.00  -0.07  0.01  0.03  0.00   0.90 

All  0.51% ** 0.86 *** -0.01  0.00  0.01  0.00  -0.06  0.01  0.02  0.00   0.92                        
Net High (15%) - Net Low (15%) -1.23% ** 0.12  0.05 * 0.02  0.09  -0.03  0.14  0.04  -0.11  -0.02   0.08 

Net High (All) - Net Low (All) -1.13% ** 0.32 *** 0.02  -0.01  -0.02  0.02  0.24  -0.04  -0.07  -0.02   0.17 

KLD Net 0 0.42%  0.96 *** -0.01  0.00  0.01  0.00  -0.09  0.01  0.03  0.00   0.90 

No Strenghts or Concerns  0.88% * 1.05 *** -0.02   0.04 * -0.08   0.01   -0.03   -0.01   0.03   -0.01     0.87 
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Result
5-10y remaining maturity  - Aggregated & KLD Net 

 

Portfolio Alpha   Market   Duration   Default   Option   Equity   Global   €   £   ¥     Adj R2 

Strenghts                       
Top 15% -0.06%  1.00 *** 0.01  -0.04 * -0.12  0.04 ** 0.06  0.00  -0.01  0.01   0.95 

All  -0.19% * 1.00 *** 0.01  0.00  0.03  -0.01  0.00  0.00  0.00  0.01   0.99 

No 0.99% ** 0.98 *** -0.05 ** -0.02  -0.14  0.03 ** -0.02  -0.01  -0.01  -0.02   0.93 
Concerns                       
Top 15% -0.34%  1.00 *** 0.05 ** 0.04  -0.01  0.03  -0.06  0.09  -0.05  0.01   0.92 

All  -0.22% ** 1.00 *** 0.01  0.00  0.01  0.00  0.03  -0.01  0.00  0.00   1.00 

No 1.01% ** 0.96 *** -0.04  0.01  -0.05  0.02  -0.15  0.02  0.01  0.01   0.92                        
Strenghts (15%) - Concerns 

(15%) 0.28%  0.00  -0.05 *** -0.08 * -0.11  0.01  0.12  -0.08 ** 0.03 * 0.00   0.27 

Strenghts (All) - Concerns (All) 0.03%  0.00  0.00  0.01  0.01  0.00 * -0.03 * 0.01  0.00  0.01 **  0.01 

All Strenghts - No Strenghts -1.19% ** 0.03  0.06 ** 0.03  0.17  -0.04 ** 0.02  0.01  0.01  0.03   0.12 

No Concerns - All Concerns 1.23% ** -0.05   -0.05   0.01   -0.06   0.02   -0.18   0.03   0.01   0.01     0.07 
KLD Net high                       

Top 15% -1.60% *** 0.96 *** 0.07 *** 0.03  0.11  -0.03  -0.14  0.07  -0.02  0.01   0.92 

All  -0.33%  1.06 *** -0.02  0.00  -0.09  0.01  0.04  0.00  -0.01  0.00   0.97 
KLD Net low                       

Top 15% -0.34%  1.02 *** 0.02  0.00  0.11 * 0.00  0.00  -0.01  0.01  -0.01   0.94 

All  -0.56%  0.99 *** 0.03  -0.01  0.11 * -0.01  -0.05  0.01  0.01  0.00   0.96                        
Net High (15%) - Net Low 

(15%) -1.26% ** -0.06  0.05  0.03  0.00  -0.02  -0.14  0.08  -0.04  0.02   0.05 

Net High (All) - Net Low (All) 0.23%  0.07  -0.05  0.01  -0.20 * 0.02  0.09  -0.01  -0.01  0.00   0.06 

KLD Net 0 1.55% *** 0.91 *** -0.01  -0.02  -0.13 * 0.02  0.02  -0.05  0.01  0.01   0.93 

No Strenghts or Concerns  2.06% *** 0.84 *** -0.04   0.01   -0.22 ** 0.03 ** -0.11   0.03   -0.04   0.03     0.88 
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Result
10+y remaining maturity  - Aggregated & KLD Net 

 

Portfolio Alpha   Market   Duration   Default   Option   Equity   Global   €   £   ¥     Adj R2 

Strenghts                       
Top 15% 0.38%  1.04 *** 0.02  -0.03  -0.07  0.00  0.14  -0.02  -0.03  -0.01   0.93 

All  -0.20%  1.01 *** 0.01  -0.02  -0.01  0.01  0.04  -0.01  0.00  -0.01   0.99 

No -0.14%  0.99 *** -0.13 ** 0.00  0.04  0.01  -0.30 ** 0.10  0.06  0.02   0.87 
Concerns                       
Top 15% -0.31%  1.07 *** 0.02  0.00  0.07  0.00  0.06  0.01  -0.07  0.01   0.93 

All  -0.09%  0.98 *** 0.03  0.00  0.00  -0.01  -0.02  0.01  0.02  0.00   0.98 

No -0.22%  1.03 *** -0.16 *** -0.02  0.05  0.01  -0.21  0.07  0.04  0.01   0.83                        
Strenghts (15%) - Concerns (15%) 0.69% * -0.02  0.00  -0.03  -0.14 ** 0.00  0.08  -0.03  0.04 ** -0.02   0.20 

Strenghts (All) - Concerns (All) -0.11%  0.03  -0.02  -0.02  -0.02  0.02 * 0.05  -0.02  -0.01  -0.01   0.05 

All Strenghts - No Strenghts -0.06%  0.02  0.14 ** -0.01  -0.05  0.00  0.34 * -0.11  -0.06  -0.03   0.19 

No Concerns - All Concerns -0.13%   0.05   -0.19 ** -0.01   0.05   0.03   -0.19   0.06   0.02   0.01     0.14 
KLD Net high                       

Top 15% -0.57%  0.88 *** 0.10 * -0.02  0.17  0.01  -0.09  0.02  0.05  -0.04   0.92 

All  0.44%  1.17 *** -0.14 ** -0.10 ** -0.10  0.06 ** 0.10  -0.08  0.07 ** -0.04   0.93 
KLD Net low                       

Top 15% -0.81%  0.88 *** 0.10 * 0.05  0.09  -0.04 ** -0.16  0.10  -0.04  0.02   0.89 

All  -0.59%  0.87 *** 0.10 ** 0.04  0.07  -0.03 ** -0.22  0.11 ** -0.03  0.03   0.94                        
Net High (15%) - Net Low (15%) 0.25%  0.00  0.00  -0.07  0.08  0.05  0.07  -0.08  0.09  -0.05   0.00 

Net High (All) - Net Low (All) 1.03%  0.30 ** -0.24 ** -0.14 ** -0.17  0.09 ** 0.32  -0.19 ** 0.10  -0.07   0.16 

KLD Net 0 0.64%  0.92 *** 0.02  0.03  -0.01  0.00  -0.03  -0.03  0.02  0.02   0.90 

No Strenghts or Concerns  -0.55%   1.02 *** -0.15 ** -0.02   0.04   0.02   -0.28   0.12   -0.01   0.04     0.82 
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Result
Different maturities additional portfolios 

 

Portfolio Maturity Alpha   Market   Duration   Default   Option   Equity   Global   €   £   ¥     Adj R2 

No Strenghts, Concerns, Controversies  0-1y 2.63% *** 0.32 ** 0.00  0.02  -0.08  0.02  -0.08  -0.01  -0.01  0.04   0.07 

Not No Strenghts, Concerns, Controversies  0-1y -0.28% *** 1.07 *** 0.00  0.00  0.02 * 0.00  0.01  0.00  0.00  0.00   0.98                         
Strenghts and Concerns 0-1y -0.49% *** 1.16 *** 0.00  0.00  0.01  0.00  0.03 * -0.01  0.01  -0.01   0.96 

Not Strenghts and Concerns 0-1y 2.57% *** 0.23 ** 0.00  0.03 ** -0.06  0.00  -0.09 * 0.02  -0.01  0.04 *  0.08                         
No Strenghts, Concerns, Controversies -                               

Strenghts and Concerns 0-1y 3.14% *** -0.85 *** 0.00   0.02   -0.09   0.02   -0.11   0.01   -0.02   0.05 *   0.25 

No Strenghts, Concerns, Controversies  1-5y 0.87% * 1.05 *** -0.02  0.04 * -0.08  0.01  -0.03  -0.01  0.03  -0.01   0.87 

Not No Strenghts, Concerns, Controversies  1-5y -0.11% * 1.00 *** 0.00  -0.01  0.01  0.00  0.02  0.00  0.00  0.00   0.99                         
Strenghts and Concerns 1-5y -0.25% ** 0.97 *** 0.01 * 0.01  0.01  0.00  -0.05  0.03  -0.02 * 0.01   0.98 

Not Strenghts and Concerns 1-5y 0.85% ** 1.09 *** -0.02 ** -0.01  -0.03  0.01  0.12  -0.08 ** 0.05  -0.03 *  0.89                         
No Strenghts, Concerns, Controversies -                               

Strenghts and Concerns 1-5y 1.12% ** 0.08   -0.03   0.03   -0.09   0.01   0.01   -0.04   0.04   -0.02     0.14 

No Strenghts, Concerns, Controversies  5-10y 2.16% *** 0.85 *** -0.05  0.00  -0.23 ** 0.04 ** -0.09  0.02  -0.03  0.02   0.87 

Not No Strenghts, Concerns, Controversies  5-10y -0.28% *** 1.02 *** 0.00  -0.01  0.03 ** 0.00  0.01  0.00  0.01 * 0.00   1.00                         
Strenghts and Concerns 5-10y -0.12%  0.98 *** 0.02 * 0.01  0.02  0.00  0.02  0.00  0.00  0.01 *  0.99 

Not Strenghts and Concerns 5-10y 0.53%  1.03 *** -0.04 * -0.02  -0.03  0.02  -0.05  -0.01  0.02  -0.02   0.94                         
No Strenghts, Concerns, Controversies -                               

Strenghts and Concerns 5-10y 2.28% *** -0.14 * -0.06 * -0.01   -0.25 ** 0.04 * -0.11   0.02   -0.03   0.01     0.15 

No Strenghts, Concerns, Controversies  10+y -0.49%  1.02 *** -0.15 ** -0.02  0.03  0.02  -0.28  0.12  -0.01  0.04   0.81 

Not No Strenghts, Concerns, Controversies  10+y -0.05%  0.99 *** 0.02  -0.01  0.01  -0.01  0.01  0.00  0.01  -0.01   0.99                         
Strenghts and Concerns 10+y -0.14%  0.98 *** 0.03 * -0.01  0.01  -0.01  0.01  0.00  0.01  0.00   0.98 

Not Strenghts and Concerns 10+y 0.03%  1.01 *** -0.14 *** 0.00  0.03  0.00  -0.25  0.06  0.08  0.01   0.87                         
No Strenghts, Concerns, Controversies -                               

Strenghts and Concerns 10+y -0.35%   0.04   -0.18 ** -0.02   0.02   0.03   -0.30   0.11   -0.02   0.04     0.10 
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(Section 1)

Why sustainable development towards conflict-free 
capitalism?



Andreas Hoepner

Conflict-Free Capitalism: a pipe dream? 

“Conflict-free capitalism is a pipe dream. … [i] Sell-side analysts 
will always be torn between the companies they cover, the 
money managers they serve, and the bankers who generate 
their firm’s profits. [ii] Auditors will always be responsive to the 
firms that pay their fees. [iii] Rating agencies will always be 
aware that the companies they rate are paying for that privilege. 
[iv] And regulators will always covert jobs in the industries they 
regulate.“

John Rubino (May/June 2004) ‘Board Games’ CFA Magazine, pages 30-36
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Buy Side vs. Sell Side

Asset Owners

Buy Side Advisors

Asset Managers

Independent 
Raters

Investee Entity (Corporation, 
Sovereign, Municipality)

Corporation

Auditor

Credit 
Rater

Investment 
Banker

Asset 
Manager 
/ Asset 
Owners
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“Buy Side aims to allocate capital in 

most effective and/or efficient manner”

“Sell Side aims to empower 

corporations with uneducated funding”
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Theoretical vs. Practical Governance

“ONE of the notable things about this week’s meeting of BOARD 
X is how sparsely attended it will be. The health of the firms 
hangs in the balance, but only 10 of the 12 seats will be 
occupied. There are two vacancies on the BOARD’s seven-
member INDEPENDENT SECTION. Indeed, the BOARD has not 
had its full complement of governors since 2013; there has been 
at least one vacancy for 85% of the past decade.” 

Source (2016) ‘To Be Disclosed with URL’
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1. “[The Practical Issue] ONE of the notable things about this week’s meeting of the 
Federal Reserve’s rate-setting committee is how sparsely attended it will be. The 
health of the economy hangs in the balance, but only 10 of the 12 seats on the 
Federal Open Market Committee (FOMC), as it is known, will be occupied. There 
are two vacancies on the Fed’s seven-member board of governors, all of whom are 
members of the FOMC. Indeed, the Fed has not had its full complement of 
governors since 2013; there has been at least one vacancy for 85% of the past 
decade. 

Economist (2016) ‘How vacancies are changing the federal reserve’ http://www.economist.com/news/business-and-
finance/21697594-two-empty-board-seats-are-addling-americas-central-bank-how-vacancies-are-changing

Theoretical vs. Practical Governance
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1. “[The Practical Issue] ONE of the notable things about this week’s meeting of the Federal Reserve’s rate-setting committee is 
how sparsely attended it will be. The health of the economy hangs in the balance, but only 10 of the 12 seats on the Federal 
Open Market Committee (FOMC), as it is known, will be occupied. There are two vacancies on the Fed’s seven-member 
board of governors, all of whom are members of the FOMC. Indeed, the Fed has not had its full complement of governors 
since 2013; there has been at least one vacancy for 85% of the past decade. 

2. [The origin of the issue] The culprit is political gridlock. The president nominates 
the governors, but they cannot take office until confirmed by the Senate—a duty it 
often shirks. In 2011 one of Barack Obama’s nominees withdrew his candidacy 
after a 14-month wait. Richard Shelby, a Republican from Alabama and the 
chairman of the Senate banking committee, is currently blocking hearings on two 
more Fed nominees. Mr Obama is likely to leave office with the record for the 
most failed Fed nominations of any president.

Economist (2016) ‘How vacancies are changing the federal reserve’ http://www.economist.com/news/business-and-
finance/21697594-two-empty-board-seats-are-addling-americas-central-bank-how-vacancies-are-changing

Theoretical vs. Practical Governance
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1. “[The Practical Issue] ONE of the notable things about this week’s meeting of the Federal Reserve’s rate-setting committee is how sparsely attended it will be. The health of the economy 
hangs in the balance, but only 10 of the 12 seats on the Federal Open Market Committee (FOMC), as it is known, will be occupied. There are two vacancies on the Fed’s seven-member 
board of governors, all of whom are members of the FOMC. Indeed, the Fed has not had its full complement of governors since 2013; there has been at least one vacancy for 85% of the 
past decade. 

2. [The origin of the issue] The culprit is political gridlock. The president nominates the governors, but they cannot take office until confirmed by the Senate—a duty it often shirks. In 2011 
one of Barack Obama’s nominees withdrew his candidacy after a 14-month wait. Richard Shelby, a Republican from Alabama and the chairman of the Senate banking committee, is 
currently blocking hearings on two more Fed nominees. Mr Obama is likely to leave office with the record for the most failed Fed nominations of any president.

3. [The most obvious symptom] The vacancies weaken the Fed. For one thing, they 
force the remaining governors to spread themselves more thinly: one of them 
chairs four committees while serving on a fifth. As Willem Buiter of Citigroup 
notes, “An incomplete deck of cards means the shop is likely not to be managed 
properly.”

Economist (2016) ‘How vacancies are changing the federal reserve’ http://www.economist.com/news/business-and-
finance/21697594-two-empty-board-seats-are-addling-americas-central-bank-how-vacancies-are-changing

Theoretical vs. Practical Governance
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1. “[The Practical Issue] ONE of the notable things about this week’s meeting of the Federal Reserve’s rate-setting committee is how sparsely attended it will be. The health of the economy 
hangs in the balance, but only 10 of the 12 seats on the Federal Open Market Committee (FOMC), as it is known, will be occupied. There are two vacancies on the Fed’s seven-member 
board of governors, all of whom are members of the FOMC. Indeed, the Fed has not had its full complement of governors since 2013; there has been at least one vacancy for 85% of the 
past decade. 

2. [The origin of the issue] The culprit is political gridlock. The president nominates the governors, but they cannot take office until confirmed by the Senate—a duty it often shirks. In 2011 
one of Barack Obama’s nominees withdrew his candidacy after a 14-month wait. Richard Shelby, a Republican from Alabama and the chairman of the Senate banking committee, is 
currently blocking hearings on two more Fed nominees. Mr Obama is likely to leave office with the record for the most failed Fed nominations of any president.

3. [The most obvious symptom] The vacancies weaken the Fed. For one thing, they force the remaining governors to spread themselves more thinly: one of them chairs four committees 
while serving on a fifth. As Willem Buiter of Citigroup notes, “An incomplete deck of cards means the shop is likely not to be managed properly.”

4. [The theoretical extreme – red herring] As the vacancies multiply, they also risk 
bogging the Fed down in arcane administrative procedures. American law states 
that when a quorum of members of a public body such as the Fed meets, there 
should be advance public notice and elaborate record-keeping. Should the board 
dwindle further, to four members, three would constitute a quorum. That, in turn, 
would mean that three Fed governors could not chat in the corridor, much less 
attend the same internal committee meeting, without a great palaver.

Economist (2016) ‘How vacancies are changing the federal reserve’ http://www.economist.com/news/business-and-
finance/21697594-two-empty-board-seats-are-addling-americas-central-bank-how-vacancies-are-changing

Theoretical vs. Practical Governance
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1. “[The Practical Issue] ONE of the notable things about this week’s meeting of the Federal Reserve’s rate-setting committee is how sparsely attended it will be. The health of the economy 
hangs in the balance, but only 10 of the 12 seats on the Federal Open Market Committee (FOMC), as it is known, will be occupied. There are two vacancies on the Fed’s seven-member 
board of governors, all of whom are members of the FOMC. Indeed, the Fed has not had its full complement of governors since 2013; there has been at least one vacancy for 85% of the 
past decade. 

2. [The origin of the issue] The culprit is political gridlock. The president nominates the governors, but they cannot take office until confirmed by the Senate—a duty it often shirks. In 2011 
one of Barack Obama’s nominees withdrew his candidacy after a 14-month wait. Richard Shelby, a Republican from Alabama and the chairman of the Senate banking committee, is 
currently blocking hearings on two more Fed nominees. Mr Obama is likely to leave office with the record for the most failed Fed nominations of any president.

3. [The most obvious symptom] The vacancies weaken the Fed. For one thing, they force the remaining governors to spread themselves more thinly: one of them chairs four committees 
while serving on a fifth. As Willem Buiter of Citigroup notes, “An incomplete deck of cards means the shop is likely not to be managed properly.”

4. [The theoretical extreme – red herring] As the vacancies multiply, they also risk bogging the Fed down in arcane administrative procedures. American law states that when a quorum of 
members of a public body such as the Fed meets, there should be advance public notice and elaborate record-keeping. Should the board dwindle further, to four members, three would 
constitute a quorum. That, in turn, would mean that three Fed governors could not chat in the corridor, much less attend the same internal committee meeting, without a great palaver.

5. [The practical corporate governance problem] There are also implications for 
monetary policy. The FOMC comprises the seven governors and presidents of five 
of the Fed’s 12 regional branches. The governors are typically more dovish than 
the presidents, perhaps because politicians, who tend to like low rates, appoint 
the governors whereas financial firms, which tend to prefer higher ones, have a big 
say in the appointment of the presidents. The governors should have the upper 
hand, but vacancies have muddied that calculus—just as the Fed embarks on its 
first tightening cycle in a decade.”

Economist (2016) ‘How vacancies are changing the federal reserve’ http://www.economist.com/news/business-and-
finance/21697594-two-empty-board-seats-are-addling-americas-central-bank-how-vacancies-are-changing

Theoretical vs. Practical Governance
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1. “[The Practical Issue] ONE of the notable things about this week’s meeting of the Federal Reserve’s rate-setting committee is 
how sparsely attended it will be. The health of the economy hangs in the balance, but only 10 of the 12 seats on the Federal 
Open Market Committee (FOMC), as it is known, will be occupied. There are two vacancies on the Fed’s seven-member 
board of governors, all of whom are members of the FOMC. Indeed, the Fed has not had its full complement of governors 
since 2013; there has been at least one vacancy for 85% of the past decade. 

2. [The origin of the issue] The culprit is political gridlock. The president nominates the governors, but they cannot take office 
until confirmed by the Senate—a duty it often shirks. In 2011 one of Barack Obama’s nominees withdrew his candidacy after 
a 14-month wait. Richard Shelby, a Republican from Alabama and the chairman of the Senate banking committee, is 
currently blocking hearings on two more Fed nominees. Mr Obama is likely to leave office with the record for the most failed 
Fed nominations of any president.

3. [The most obvious symptom] The vacancies weaken the Fed. For one thing, they force the remaining governors to spread 
themselves more thinly: one of them chairs four committees while serving on a fifth. As Willem Buiter of Citigroup notes, 
“An incomplete deck of cards means the shop is likely not to be managed properly.”

4. [The theoretical extreme – red herring] As the vacancies multiply, they also risk bogging the Fed down in arcane 
administrative procedures. American law states that when a quorum of members of a public body such as the Fed meets, 
there should be advance public notice and elaborate record-keeping. Should the board dwindle further, to four members, 
three would constitute a quorum. That, in turn, would mean that three Fed governors could not chat in the corridor, much 
less attend the same internal committee meeting, without a great palaver.

5. [The practical corporate governance problem] There are also implications for monetary policy. The FOMC comprises the 
seven governors and presidents of five of the Fed’s 12 regional branches. The governors are typically more dovish than the 
presidents, perhaps because politicians, who tend to like low rates, appoint the governors whereas financial firms, which 
tend to prefer higher ones, have a big say in the appointment of the presidents. The governors should have the upper hand, 
but vacancies have muddied that calculus—just as the Fed embarks on its first tightening cycle in a decade.”

Economist (2016) ‘How vacancies are changing the federal reserve’ http://www.economist.com/news/business-and-
finance/21697594-two-empty-board-seats-are-addling-americas-central-bank-how-vacancies-are-changing

Theoretical vs. Practical Governance
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Sino-Forest (1/4)

Source: http://www.forbes.com/sites/gordonchang/2011/06/12/is-sino-forest-a-

sino-fraud/print/
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Sino-Forest (2/4)

Source: https://www.wsj.com/articles/canada-regulator-lays-out-fraud-case-

against-sino-forest-1409693837
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Sino-Forest (3/4)

Source: http://business.financialpost.com/legal-post/banks-to-pay-32-5-million-settlement-in-sino-forest-lawsuit-by-

investors
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Sino-Forest (4/4)

Source: http://www.reuters.com/article/us-sinoforest-regulator-ernst-young-

idUSKCN0HP1NY20140930
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Integrity of Credit Ratings 

• Goal 16.5 of the UN’s Global Goals demands to "[s]ubstantially reduce corruption and bribery 
in all their forms". 

• Bribery, in its widest form, is the payment of money or gifts to tilt someone's actions in one's 
favor to the disadvantage of third parties. 

• Mainstream approaches to credit ratings have long been criticized for the significant conflicts 
of interest involved in the rating agency being paid by the issuer. 

• In fact, academic evidence shows that 

– non-solicited credit ratings, which the issuer did not pay for, are significantly lower than 
those solicited (i.e. paid for) ratings (Poon & Firth, 2005; Bolton et al., 2012)

• http://onlinelibrary.wiley.com/doi/10.1111/j.1540-6261.2011.01708.x/full

• http://onlinelibrary.wiley.com/doi/10.1111/j.0306-686X.2005.00646.x/full

– Consulting revenues paid to credit ratings for others services (Baghai and Becker, 2016)

• https://papers.ssrn.com/sol3/papers2.cfm?abstract_id=2589519
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Credit Ratings & the Financial Crisis

Source: http://www.usatoday.com/story/money/business/2013/09/13/credit-

rating-agencies-2008-financial-crisis-lehman/2759025/
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But shareholders can at least vote

“Shareholder requisitioned resolutions (FAQs): Investors’ rights to requisition a resolution

• There are occasions when BP’s investors may wish to draw important matters to the 
attention of other investors by proposing a resolution to be put to BP’s annual general 
meeting (AGM). The procedure for requisitioning such a resolution is governed by English 
common law and statute. Investors wishing to requisition a resolution may find the following 
information helpful. However, they should always seek their own independent legal advice on 
these matters.

• The costs of circulating a resolution for the 2017 AGM will be borne by BP so long as a 
compliant requisition for the resolution is received on or before 21 January 2017. 

• For resolutions received after this date, BP will require the deposit or tender of a sum 
sufficient to meet the company’s reasonable circulation and other expenses. The legal 
deadline for lodging a requisition is 6 weeks before the AGM (which is by the close of 4 April 
2017, assuming that BP’s AGM is held, as currently planned, on 17 May 2017).”

http://www.bp.com/en/global/corporate/investors/annual-general-meeting/shareholder-
requisitioned-resolutions.html (Accessed April 19th 2017)
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But on May 17th 2017, there will be a few other 
AGMs of Earnings Announcements 

• In US: 47

• In UK: 16

• In Germany: 7

• In Japan: 8

• In Australia: 3

• In Brazil: 10

• https://www.bloomberg.com/markets/earnings-calendar/us
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And there is something else “funny” with AGM votes

Source: 

https://papers.ssrn.com/sol3/papers2.cfm?abstract_id=2880523
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Sell-Side Analysts: revenues and/or reputation?
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Sell-Side Analysts: how good are they?
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Sell-Side Analysts’ information sourcing
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How about Buy-Side Analysts?
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How about Professional Macroeconomic forecasters?
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Temperature vs. CO2 (1)
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Temperature vs. CO2 (2)
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‘Extent’ of GHG reporting

Liesen, Hoepner, Patten & Figge (2015, Accounting, Auditing & Accountability Journal)
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Is GHG reporting complete?

Liesen, Hoepner, Patten & Figge (2015, Accounting, Auditing & Accountability Journal)
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Why Deep Data Delivery Standards?

• Users of third party data have faced two types of challenges with the 
delivery of third party data:

– Quantitative challenges of misaligned expectations about observable 
features such as data size, frequency of updates, identifiers and other 
features to ensure machine readability

– Qualitative challenges of trust in the unobservable processes 
underlying the data such as independence of the process, resources 
used, errata procedures and further organisational characteristics 
relevant to the quality of the data

• When academic users, asset managers users and asset owner users 
realised the degree to which they are sharing these challenges, the 
Advisory Boards of the Deep Data Delivery Standards were formed … 
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… the volunteers behind www.DeepData.ai,
the Deep Data Delivery Standards, are …

Industry Advisory Board (27):

• Larry Abele, Auriel Equities, UK

• Stephanie Aument, Calvert, USA [Co-Chair of IAB]

• Andre Bertolotti, Quotient, USA

• Herb Blank, S-Network Global Indexes, USA

• Emir Borovac, Nordea, Sweden

• Iordanis Chatziprodromou, Swiss Re, Switzerland

• Ralf Frank, DVFA, Germany

• Stephen Freedman, UBS, USA

• Carlota Garcia-Manas. Church of England, UK

• Tomasz Godziek, Bank J Safra Sarasin, Switzerland

• Stephanie Hansen, Vanguard, USA

• James Hodson, Financial Data Science Association, UK/US

• Pernille Jessen, Unipension, Denmark

• Lloyd Kurtz, Nelson Capital, USA

• Erica Lasdon, Calvert, USA

• Andy Mason, Standard Life Investments, UK

• Christopher McKnett, State Street Global Advisors, USA

• Agnes Neher, ReFine Research Project, UK

• Meryam Omi, Legal & General Investmeny Management

• Akila Prabhakar, Mariner Investment Group, USA

• Eli Reisman, SASB, USA [Co-Chair of IAB]

• Frédéric Samama, Amundi, France

• Alex Struc, PIMCO, UK

• Geoff Trukenbrod, CFO of Obama for America 2012, USA

• Maurice Versaevel, PGGM, NL

• Michael Viehs, Hermes Fund Managers, UK [Co-Chair of IAB]

• Ian Woods, AMP Capital, Australia

Academic Advisory Board (11):

• Daniel Beunza, London School of Economics, UK

• Damian Borth, German Centre for Artificial Intelligence (DFKI), Germany

• Christel Dumas, ICHEC Brussels Management School, Belgium

• Christopher Godfrey, University of Manchester, UK

• Nadja Guenster, University of Muenster, Germany

• Andreas Hoepner, ICMA Centre of Henley Business School, UK [Chair of 
AAB]

• Bouchra M'Zali, Universite du Quebec a Montreal, Canada

• Joakim Sandberg, Mistra Centre for Sustainable Markets, SSE, Sweden

• Thomas Syrmos, University of Piraeus, Greece

• Anna Young-Ferris, University of Sydney, Australia

• Stefan Zeume, University of Michigan Ross School of Business, USA
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What are the Deep Data Delivery Standards?
Principles 1-2

Deep data sets are expected to be delivered ...

1. ... with a minimum of 5 years historical data on at least 30 independent indicators per data 
set (e.g. credit rating, ESG data) whereby any data point that is not delivered as reported 
at the respective point in time should be flagged as backfilled;

2. ... with 98% value weighted market coverage, where a market (e.g. equity index) is claimed to 
be covered;
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Deep data sets are expected to be delivered ...

3. ... with an assurance that ratings will be re-considered for at least 8.25% 
of the companies covered in the average month of the following year;

4. ... including considerate, accurate identifiers (eg ISINs) for 99% of the 
firms covered in every month of current and historical data coverage;

5. ... in machine readable format (eg CSV, XML) and with proper 
documentation of the data structure [1];

[1] Proper documentation may be understood as documenting each row and column or the 
data structure including relevant definitions, third party providers and methodological 
descriptions as well as any relevant adjustments to definitions, third party providers and 
methodologies that might have occurred over time.

What are the Deep Data Delivery Standards?
Principles 3-5
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Deep data sets are expected to be delivered ...

6. ... with an assurance of individual rating independence meaning that none of the rated 
entities in the respective market (e.g. equity index) financially contributed to their rating or 
paid for access solely to their own rating;

7. ... with an assurance of organizational rating independence meaning that whenever 
rating agencies win entities as new clients which they also rate an independent analysis [2] is 
conducted if these new clients receive, statistically significant [3], higher ratings than in the 
year before and any biases found in this analysis will be addressed within 12 months;

[2] Independent analysis may be understood as an analysis by a third person or thirty party that was neither directly involved 
in the client acquisition process nor the rating process. 

[3] The analysis may use 1%, 5% or 10% as common statistical significance levels.

What are the Deep Data Delivery Standards?
Principles 6-7
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Deep data sets are expected to be delivered ...

8. ... with an assurance that all research or rating reports in the following year will indicate 
names and office locations of all analysts substantially involved in the analysis [4] as well as 
the extent to which their data sources exceed those self-reported by the rated entity [5];

9. ... with an assurance that all research or rating reports in the following year will include a 
logbook detailing any errata, where applicable, as well as the dates and roles of participants 
in communication with the rated companies;

10. ... accompanied by the ratio of the rating agency’s research costs to total cost [6] or the ratio 
of research head count to total head count in the most recent financial year. 

[4] Whenever a rating process is fully automated, a rating agency may indicate the data scientist(s) substantially involved in 
designing the rating process.

[5] This extent may be communicated by classifying data that is self-reported by the rated entity as representing (i) all, (ii) 
most, (iii) about half, (iv) some or (v) none of the information underlying the assessment.

[6] Research costs or head count includes staff costs of researchers, staff providing or costs of supplies needed for research 
and IT related to research (i.e. data processing and data delivery).

What are the Deep Data Delivery Standards?
Principles 8-10
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Who are some of the third party data providers 
views on the Deep Data Delivery Standards?

“As a provider who has always been committed to high quality data that is valued by clients, we welcome 
this market based approach to recognising data quality. We look forward to discussing the application of 
these principles further as our dataset expands to include the broader and deeper range of indicators that 
will be available in the Vigeo Eiris database.” Peter Webster (EIRIS, now part of Vigeo Eiris)

“We welcome the initiative for the Deep Data Delivery Standards and Principles and are intending to 
submit for recognition of our Deep Data status.” Jillis Herpers (MSCI ESG)

"We strongly appreciate this initiative aimed at driving quality and transparency of ESG data sets and are 
supportive of the specifications’ objectives. A decision to submit for bronze, silver or gold recognition still 
depends on details and definitions specifying the concrete requirements for some of the standards.“ 
Robert Hassler (oekom research)

"RepRisk welcomes the Deep Data Delivery Standards and intend to submit for recognition of our own 
Deep Data status.“ Dr. Philipp Aeby (RepRisk)

“We welcome the Deep Data Delivery Standards and are intending to submit for recognition of our Deep 
Data status.” Hendrik Bartel (TruValue Labs)
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Which providers are already recognised? 
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Conclusion: Big Data & Deep Data
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(Section 3)

Financial Data Science, Six Sigma and AI
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Asset Management

Financial

Data Science

Computer Science Math & 

Statistics

We co-launched the 
Financial Data Science Association in 2015 [fdsa.io]
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21st century: the age of #BigData

‘Data is the new oil …

… and Financial Data Science is the new exploration.’

[Comment by David V. Avakian - Senior Data Scientist of BlackRock at the 
launch of the Financial Data Science Association in Zurich, Nov 6th 2015]

18 month later, May 6th 2017, The Economist features below cover:
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The Data Value Chain
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• The 1st industrial revolution: Mechanisation leads to birth of (textile) 
factories in late 18th century Britain.

• The 2nd industrial revolution: Henry Ford re-organises factories into 
mass production lines in the early 20th century. 

• The 3rd industrial revolution: following the invention of the transistor in 
1947 and the subsequent mass production of semiconductors, all 
businesses and consumers switched in the latter part of the 20th century 
from mechanical and electronic to digital technology: the Digital 
Revolution.

• The 4th industrial revolution: The Digital Revolution is allowing 
individuals to create terabytes of data per year – Big Data – whose 
analysis promises to enhance the effectiveness and efficiency of 
business and personal decision making in the first half of the 21st

century: the Data Science Revolution.

Industrial Revolutions 
(as a logical consequence of each other)
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Should this not be part of the Fintech ‘Ecosystem’?
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Fintech is smoke & mirrors, not science
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Fintech vs. Financial Data Science

0%

10%

20%
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40%

50%

60%
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Financial Service Corporations Fintech Start-Ups Financial Data Science Laboratories

Fintech vs. Financial Data Science 
(sketched comparison with illustrative values)

Reliance on Marketing PhDs among Executives Focus on Long Term Success

“So far, Fintech Start-Ups often aimed to sell what Financial Data Scientists developed …”
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Data is the new oil!
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Data is the new oil but Data Science is the key

Find data 
(under or 

unexplored)

Extract raw 
data

Refine raw data 
for exploration

Explore raw 
data to 

establish 
statistical 

understanding

Identify viable 
signals in 

explored data 
using 

econometric 
algorithms

Purify signal(s) 
for commercial 

distribution

Financial Data Science process:

73



Andreas Hoepner

Building Block: Maths & Stats
from function to data or from data to function

Source: https://betterexplained.com/articles/a-brief-introduction-to-probability-

statistics/
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Famous Six Sigma DMAIC process
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Financial Data Science (FDS) process

Define next 
Question

Retrieve/Scrape 
Data

Prepare Data for 
FDS Analysis

Conduct FDS 
Analysis

Monitor/Update 
FDS results
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Asset Owner(s) and Financial Data Science
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Application Context: 
From Narrow AI to Intelligence Augmented

Application Context 
[horizontal] / 
Time Series 

Property [vertical]

Recognition
Prediction of 

extreme events
Prediction of 

continuous variable

Static
Narrow Artificial 
Intelligence (AI)

Dynamic

Reactive
Intelligence 

Augmented (IA)
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Application Context: 
From Narrow AI to Intelligence Augmented

Application Context 
[horizontal] / 
Time Series 

Property [vertical]

Recognition
Prediction of 

extreme events
Prediction of 

continuous variable

Static
Narrow Artificial 
Intelligence (AI)

Dynamic

Reactive
Intelligence 

Augmented (IA)
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Let’s bet: what will practically work best?

Application Context 
[horizontal] / 

Actor [vertical]
One specific case

One specific 
context of finite 

cases
Any context

Machine 

HumanMachine

Human
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My view

Application Context 
[horizontal] / 

Actor [vertical]
One specific case

One specific 
context of finite 

cases
Any context

Machine 
Awesome narrow 

AI
Expensive narrow 

AI
General AI not for 

decades

HumanMachine Human talent not 
employed most effective

Awesome 
opportunity, if agile

The Future.

Human
Human talent not 

employed most effective
Human talent not 

employed most effective
Human talent not 

employed most effective
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ReFine Principles for Financial Data Science

82
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Garry Kasparov on Human / Machine interaction

“A competition called ‘freestyle chess’ was held, allowing any combination of 
human and computer chess players to compete. … The surprise came at the 
conclusion of the event. The winner was revealed to be not a grandmaster 
with a state-of-the-art PC but a pair of amateur American chess players using 
three computers at the same time. Their skill at manipulating and ‘coaching’ 
their computers to look very deeply into positions effectively [more than] 
counteracted the superior chess understanding of the grandmaster 
opponents and the greater computation power of other participants. Weak 
human + machine + better process was superior to a strong computer alone 
and, more remarkably, superior to a strong human + machine + inferior 
process.”

Jim Guszcza, Harvey Lewis & Peter Evans-Greenwood (2017) ‘Cognitive 
Collaboration. Why humans and computers think better together’ Deloitte.
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Augmenting Steve Jobs on Human and Machines

“I think one of the things that really separates us from high primates is that 
we’re tool builders. I read a study that measures the efficiency of locomotion 
for various species on the planet … . Humans came in with rather 
unimpressive showing, about a third of the way down the list, but somebody 
at Scientific American had the insight to test the efficiency of locomotion for a 
[wo]man on a bycicle … . A human on the bicycle blew the condor away, 
completely off the top of the charts. And that’s what a [Artificial Intelligence]
is to me … it’s the most remarkable tool we’ve ever come up with: it’s the 
equivalent to the bicycle for our minds.” 

Augmented Quote of Steve Jobs (1990) ‘Computers are like a bicycle for our 
minds.’ [Recorded for Youtube in 2006]
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Thank you for your attention

▪ Professor of Operational Risk, 
Banking & Finance at University 
College Dublin

▪ Visiting Professor of Financial Data 
Science, University of Hamburg

▪ Visiting Professor of Finance, ICMA 
Centre, Henley Business School

▪ Head, Practical Tools research 
group, Mistra Financial Systems 
(MFS) research consortium [5 
projects, total funding: 58 million 
SEK ~ US$ 7 million]

▪ Invited Fellow, Royal Society of Arts

▪ Inventor, US Patent 8751357 B1: 
investment performance 
measurement

▪ Full list of affiliations on LinkedIn
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