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(Compliance-) Risk Management
System 4.0 - The digital transformatic
of norms, guidelines and standards

Josef Scherer

New requirements arise almost daily: Due to the continuous iatnal and external changes, it becomes clear that a
rigid organizational system is doomed to failure. Only an ésemely exible system that makes it possible to adapt
processes and the many networked components of an organizan to new requirements quickly and without out-
side help and at low cost can be effective.

Nearly every (process) topic area of an organization, such akris search systems as well as those responsible for apéng them are
compliance, personnel, purchasing, sales, and IT managemeig, necessary for a functioning data processing systefidarari 2015,
now not only legally in®ltrated by requirements from legislation, p. 164 ff.].
jurisdiction, and (internal) guidelines [see Scherer/FrutldD6 a, pp.
74-76], but also istandardized® in numerous standards of various In the course of the growing popularity of data processing systas,
standard families (1ISO, COSO, IDW, DIIR, etc.) [see Schéreth however, a tendency away from natural human, holistic thinking
2017, pp. 79-81]. [Harari 2015, p. 164 ff.] towards bureaucracy and box thinkingcan
be discerned [Harari 2015, p. 164 ff.].
All these norms, guidelines and standards contain requiremesfor
a dutiful, conscientious management of organizations. They are@t BPMN 2.0 as a partial writing system for business process and
be assessed by means of assessments of various types (tests, cavork ow management?
ti®cations, audits, internal investigations, revisionudits, etc.) with  Business Process Model and Notation (BPMN) is an industry stand-
regard to the degree of maturity for implementation and represent ard used worldwide for the graphical representation and modetig
liability traps for management and employees and sources of var of business processes.
ous risks in the event of disregard.
The individual tasks and activities that are de®ned within aibiness
The structure of these many standards differs very strongly inis@ process are called tasks? In addition, additional data cate inte-
cases, but the content fortunately less [cf. Scherer/Fruth 2018a]. grated into a process diagram to provide process participantsith
the knowledge they need to perform their tasks. This data forms
Which structure of a standard (for example the High Level Structeir the basis for work ow management systems. Novel technologies
of the I1SO) is more logical, more meaningful or better suited for allow the interpretation of the BPMN and the integrated data and
an integrated system is left open at this point, since all the exisig thus enable the automation of the business processes, also called
structures have a common weak point: They are strictly linggust  (human) work ow management? Thus a new degree of maturity
as our way of thinking has been for thousands of years. Our brain, in the information management was reached by the connection of
however, does not work linearly, but networked. complete and partial writing systems.

Excursus: Partial, complete and networked writing and info r-  From human history to networked everyday life in the digital

mation systems in the change of time age

Due to the growing complexity of societies after the *agriculural In the area of management systems, however, we have not yet
revolution? (around 10,000 years ago), data and ®gures became come to the conclusion that we really think and wok in a net-
congruently more important. A revolutionary invention was e worked manner. Our organizations, too, have always been complex
invention of writing by the Sumerians - a ®rst data processingsy networked organisms, even though they were mostly managed in
tem [cf. Harari 2015, p. 155 ff.]. a classically linear way.

Partial writing systems are to be regarded rather as sign syste. Since the topics process-oriented organization® [ScheréFruth
With the help of these sign systems, such as mathematical writing, 2016 b, p. 89 ff.] and lindustry 4.02 became popular, it has become
lonly very speci®c information from clearly de®ned areas can beapparent that conventional structures and ways of thinking no

captured?® [Harari 2015, p. 156 ff.]. longer ®t into the 14.0 world?

A "ood of data, archiving and ®nding stored information: Also with regard to the various components (for example resourse
Difference between the Methodology of the Brain and Bu - guidelines, competencies, legal requirements, tone from theéop?
reaucracy etc.) of any management system, it is not conducive to ‘effective

While unimaginable amounts of information are storel in the ness? (being lived?) if + as is very often the case in practice hese
brain [Harari 2015, p. 164 ff.] and can be retrieve within seconds are depicted in a strictly linear way in standards, manuals or &t
despite loose links [Harari 2015, p. 164 ff.], catlbgues and folder/ tables and cause a slumber? in drawers, intranets or knowledge
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databases until an auditor temporarily brings them to life forthe
short time of an audit or test.

Rather, these activities would have to be integrated into the press
“ows in such a way that effectiveness is guaranteed (and docu
mented) in order to ful®l the various requirements (from law, state
of the art or standards) [cf. Scherer 2018 b; Scherer/Fruth 2018 a].

The requirements for digitally transformed manageme system stand

ards are therefore, on the one hand, to map the cotents (require-
ments/components) in an understandable and structed way, but

on the other hand, also (digitally) networked in pocess “ows. This is
possible and is already practiced, i.e. it is istatof the art?

Networking of the components of standards, guidelines and
directives in an integrated work”ow management system.

(Compliance-) Risk Management System 4.0 - The diagl transformation of norms, guidelines and standads

an integrated human work ow management system, the individual
components of any management system with a focus on business
processes can be placed in a logical relationship.

This means that in human work ow management systems each
process is optimally enriched with the individually requiredsources

(goals, strategies, requirements, tools, responsibilitiestcg). This

makes it possible for every employee to *do the right thing right2,

Thesis: An analog system, based on the logically linear standards,
located in documents, manuals, guidelines, Excel tables or e-mail
attachments, can never make the leap into digital transformation
When non-lived analog documents? are digitized, there are oty
Inon-lived digitized documents? in the end, but no lived network-
ing, automation and digital transformation in the sense of 14.02!

The processes are at the centre of the integrated management Integrated human work ow management systems are necessary
system in a network of relationships to many components. Very for a real digital transformation® In order to bring non-live d

often, processes in companies are not considered holistibalWith

documents? such as laws, internal guidelines, standards to lifeia

Fig. 01: Compliance, risk, ICS, etc. pro®le:ukartbatkills several birds with one stone (emmoglirisk, ICS, QM, etc. requirements)

(sheet: Cf. IDW PS 951): Not yet alive!

Compliance-1D:
Procurement 5 — LS1/Compliance

Compliance/ risk/ ICS requirements

Comparison of the delivered goods with existing
requirements.

Coordination of delivery note with order and, if
applicable, quality assurance agreement (QSV) (§ 377
HGB).

(Compliance-) risk manager / owner:

; o Management 1.
2.  Compliance officer / -officer 2.
3. Purchasing management 3.

4,

Description of the compliance target:
(to be filled in by the company!)

"The aim is to ensure that delivery notes are
properly checked and that the requirements of §
377 HGB (German Commercial Code) are
complied with upon receipt of goods. In
addition, a quality assurance agreement is to be
concluded with selected suppliers (primarily
suppliers who deliver directly to the construction
site). By the QSV it can be ensured that also
without a complete examination after § 377
HGB claims remain valid with defects opposite
the supplier.

Description of compliance requirements:

(to be filled in by the company!)

1

2.

1. Obligation of the merchant to inspect and give
notice of defects with regard to defects, correct
guantity and type of goods in accordance with §

377 HGB (German Commercial Code)

2. IS0 9001:2015: IS0 9001:2015: 8.4 Control of
externally provided products and services

3. IS0 9001:2015: 8.4 Control of externally
provided products and services

4. IS0 9001:2015: 8.7 Control of non-compliant
process results, products and services

5. IS0 19600:2016: 8.3 Outsourced processes

6.  internal guidelines for incoming goods

inspection

Instruments / Tools / Methods:

Presentation of the measures taken to achieve the
compliance goals
(to be filled in by the company!)

Checklist inspection goods receipt (§377 HGB)
Sample: completed QSV

Sample: delivery note (with points to be checked)
List of vendors with whom a quality assurance
agreement has been concluded.

Conclusion of quality assurance agreements with A-
suppliers

Reliable control/adjustment by installation of an
appropriate process step

Training of the employees concerned

Source: own illustration
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lived process “ows, they must ®rst be fragmented, translated?ito
relevant requirements and measures to ful®Il the requirementsnd
the respective “ows assigned to the relevant process steps.

Example: Risk management and compliance:

The German Commercial Code (HGB): A llegal register® which lists
that ithe HGB? is used in the purchasing and sales departments is
pointless (and only costs money). The HGB must therefore ®r&t b
fragmented and the relevant standards translated into requireents
and the resulting measures assigned to the correct process steps:
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Example:

The obligation to immediately inspect the goods and make a com-
plaint pursuant to § 377 HGB within the scope of incoming goods
logistics: This fragmented/triggered requirement (§ 377 HGB)dm
the entire German Commercial Code could ®rst be ‘translated®
into a *compliance, risk and ICS pro®le? and assigned to the rel
evant process step of the purchasing process (skd-ig. 01).

We still only have (quite good) documentation or knowledge man
agement. But: The process is not yet alive!

This is now ensured by the networking of all activities to meet ta
requirements contained in the components of norms, standards
and guidelines (se@ Fig. 02).

Conclusion

Through networked human work ow management systems, arti®-
cial intelligence, quantum chip technology and many other cuant
topics in research and practice, man has possibly after thousds of
years just managed to adapt his 2writing® and management sys
tems from the bureaucratic, analogous 2civil servant organizatio
thinking® of the real networked world in organizations, but also to
the functioning of the brain.

After the ®rst aognitive revolution®, which made the triumphal

march of homo sapiens over homo neanderthalensis possible [cf.

Harari 2015, p. 10, 32 ff.], this possibly represents the nexxogni-
tive revolution®.

Under certain circumstances, however, homo sapiens and artial
intelligence compete this time in the current @second cognitre
revolution® [cf. Harari 2018]. First of all, it is necessary t®Il norms,
guidelines and standards with life (effectiveness) in a contguorary
manner and to actually transform them digitally.
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Digital Footprints in credit
scoring + opportunities and perils

Tobias Berg | Ana Gombovic

In recent FIRM-sponsored research, we study the informatial value of digital footprints + traces people constantly
leave in the digital sphere + for credit scoring. We ®nd that em simple, easily accessible digital footprint variables
left by simply accessing or registering on a website are vabia for predicting customers' payment behavior and
contain information traditionally viewed as soft informaton. We argue that the expansion of data that could poten-
tially be used for credit scoring is likely to continue with hman everyday activities and communication becoming
increasingly digitized. In this paper, we summarize the nai®ndings of our research and discuss the potential risks
and bene®ts of digital footprints for borrowers and society.

Digitization has long evolved from a trend into a central componet  or registers on any website (se® Tab. 01 for variable de®nitions).
of modern everyday life. With a growing portion of human every We use a comprehensive dataset from a German e-commerce cem
day activities generating footprints in the digital spherethe result- pany that * like most e-commerce ®rms * offers to ship orders ®rs
ing digital information potentially provide unparalleled ingghts into  and requests payment via invoice later. Based on a sample of over
characteristics, personality and habits of any individualcaessing 250,000 purchase orders, we ®nd that even simple, easily accessi
the internet. In recent FIRM-sponsored research [see Berg @t ble digital footprint variables are valuable for predictig customers'
2018a; Berg et al. 2018b] we analyze the informational value of payment behavior. For example, orders from an Android devicea
ten digital footprint variables that stand out in their simpicity and almost twice as likely to default as orders from an iOS device se
ease of collection, as they are left by any individual who aesses Fig.» 01). Whether a customer orders at night, the channel through

Tab. 01: Digital footprint variable de®nitions

Variable Description

Device Device type: e.g. desktop, tablet, or mobile

Operating system Operating system: e.g. Windows, i0S, Android, Macintosh

Email domain Email domain: e.g. Gmx, Web, T-Online, Gmail, Yahoo, Hotmail etc.

Channel Channel through which the customer arrives at the website: e.g. click on
paid ad, through price comparison site, direct URL, or search engine

Check-Out Time Time of day of the purchase

Do-not-track setting Dummy equal to one if customer does not allow tracking device and
operating system information and channel

Name in email Dummy equal to one if first or last name of customer is part of email
address.

Number in email Dummy equal to one il a number is part of email address

Is lower case Dummy equal to one if first name, last name, street, or city are written in

lower case when registering on the website

Email Error Dummy equal to one if the provided email address contains an error in the
first attempt

Source: own illustration




which he arrives at the website, and whether he uses capital let many companies have already started employing a wide range
ters or makes typing errors are likewise signi®cantly related the of digital footprint variables in evaluating their customes' credit-
likelihood of default. Even just an email address contains valoke worthiness. For example, Admiral Insurance + the UK's leadirar
information that are indicative of the default likelihood. insurance company with 3 million users £ ®nds that some e-mail
domain names are associated with more accidents than others
We further ®nd that the digital footprint complements rather and charged Hotmail users up to 7.2% higher premia than Gmail
than substitutes for traditional credit bureau information, sig- users [see Hodge and Leo 2018]. KrediTech, one of the largestiGe
gesting that digital footprints can potentially enhance inbrmation man FinTech startups with over 2 million users, developed a scor-
traditionally considered important for default prediction In fact, ing model that assesses up to 20,000 data points per application

Operating system ® ;08 ® Androd
Price
Channel # compa.nson. Paid ad
Check out tume ® Afternoon ® Night
Email domamn ® T-Online ® Hotmal ® Yahoo
Device ® Desktop ® Mobile
= No number E
N e e
umber 1n email g Number 1 email
0,00% 0,50% 1.00% 1.50% 2.00% 250%
Default rate

Source: own illustration



including device and operating system data or fonts installedn
the computer. Another example, Pentaquark built a scoring mael
that rejects loan applicants who post too much spiritual conten
on Facebook, because it judges them too concerned about the fa
future rather than the ®ne print of today's life [see BBVA 2017]
In developing economies, the recent dramatic increase in moeil
phones motivated numerous innovative ®nancing solutions by Fin
Tech players who use digital footprints to extend credit to custm-
ers without formal credit records.

Itis easy to imagine the scope of digital footprint variablesdcoming
even more extensive in the future. With the increasing digitiz&n
of human daily activities and communication, the digital footpmt
can offer insights into otherwise hard to collect soft informaton.
The digital footprint could thereby improve scoring models andive
more people a fair chance of access to credit. While traditial lend-
ing has generally favored individuals with solid credit histgr digital
footprints may empower borrowers who have either no or poor
credit scores (such as the unbanked, young people or recent immi
grants) by allowing them to demonstrate creditworthiness though
numerous digitized activities of daily life. Moreover, thosérying to
improve their credit score may be able to alter some digital faprint
variables * either at a cost (e.g. by buying the newest smart diee
or signing up for a paid email domain), or by changing certain per
sonal habits (e.g. resisting to paid advertisement or using elgonic
devices only at favorable times of the day).

However, analyzing borrowers based on information Hat go

beyond variables directly related to their past ofuture ®nancial
situation is a double-edged sword. As new variablesvolve and
digital footprints grow more complex, optimizing a credit rating

may no longer only require a prudent ®nancial behaer, but can

have a considerable impact on everyday life, caugjrborrowers
to act with permanent caution in all their daily adivities, enter

tainment and social interactions that leave digitainformation.

Ultimately, consumers could become hesitant to expss their
individual personality freely in order to portray gositive image.
This potential downside relates to the important isue of the vio-

lation of privacy rights. With the increasing digitzation of human

daily life, digital footprint variables may grow mae extensive and
intrusive than is ethically and legally permissihlét also relates to
the peril of big data becoming 2bad data® and recently growing

concerns that @8ig data will create winners and logrs® [see Bean
2018]. In particular, analyzing and sorting individals according to
variables that proxy for innate characteristics andabits may rein

force unfair exclusion and bias against groups whare unable to
change certain inherent characteristics. It is thefore important

that regulators watch closely whether digital footpints violate
individuals' privacy rights and to what extent digial footprints

proxy for variables that are legally prohibited tde used in lend

ing decisions, such as race, religion, gender andtwer protected
statuses. Due to the opaqueness of big data, howevesupervi

sion and auditing of such scoring models is likelyo be increas-
ingly dif®cult.

Conclusion
We ®nd that digital footprints are valuable for the predictio of

consumer payment behavior and defaults. Our ®ndings suggest

that digital footprints do not purely proxy for ®nancial charater-
istics, but are likely to also proxy for information that is traditin-
ally viewed as soft information. However, we recognize that futu
research might need to look at whether the type of information

Art|C|eS Digital Footprints in credit scoring = opportunitis and perils

contained in the digital footprint supercedes or substituts for bank-

internal soft information. Nevertheless, as the digitizationfohuman

daily activities, social interactions, entertainmenand communica

tion continues, digital footprints may provide an easily a@ssible
and inexpensive information infrastructure covering almost ever
individual worldwide. At the same time, digital footprintsmay gen

erate challenges in enforcing privacy and anti-discriminatiolaws.

The impacts of the use of digital footprints on the economy and
society should thus be monitored closely.
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Added value guaranteed: Credit risk
early warning systems as a developn
lab for innovative new technologies

Stephan Kloock | lllya Payanov | Andreas Peter

Financial institutions are currently facing numerous del@ments that illustrate the need for ef®cient automated
solutions to obtain insights from data. This is particulayltrue for credit risk early warning systems, which are set to
become extremely important in the coming years because of ¢éhhistorically good rating level and the cliff effects
induced by the IFRS 9 impairment model. This is even more di®oant as credit risk early warning systems can be
designed to be much more exible than the strictly regulatedRB methods. Growing volumes of customer-related
information combined with increasing cost pressure in cretliisk management and risk controlling call for the use of
new technologies and thus make credit risk early warning syais the ideal prototypes for the use of big data and
machine learning (ML).

This assessment is con®rmed by a recent market study on the use oft this stage, the special characteristics of theata inputs and their

ML in the ®nancial sector [Fintegral 2019]: 77 percent of resnd-
ents cited the area of risk management early warning systems(f
lowed by applications for cyber risk identi®cation at 66 percepas
the most frequent candidates for internal use of ML over the next
three to ®ve years.

A key driver here is that the output of a credit r$k early warning
system is not a new credit risk parameter. Insteadt results in
signals that increased attention should be devotedo particular
situations of individual borrowers or portfolios inorder to coun-
ter negative developments with appropriate creditisk manage-
ment methods early on. Since people continue to acas the ®nal
decision-making instance, a reasonable number of #ise posi
tives® is acceptable, while 3false negatives® shou be avoided
wherever possible. Nevertheless, one of the centralhallenges
remains achieving low error rates, in order to avdi jeopardising
the acceptance of the system. Therefore, when imphaenting pro-
totypes it is essential to manage expectations, and is useful to
position the system as a support instrument for paritising infor-
mation for credit analysts.

Credit risk early warning system overview

This section will highlight how a basic form of early warning ystem
can be set up, expanded and calibrated» Fig. 01 provides an over-
view of the different modules in the system.

speci®c suitability for the issue in question needs be taken into

account. For example, no genuine early warning sigis can be
generated from ®nancial reports. However, they cabe used for

calibrating individual threshold values depending o the ®nancial
stability of the borrower or for validating signalswith a certain

delay time. For market data, the relevance for ®naimg has to be
considered. For example, while CDS spreads are veejevant, sig

ni®cant share price "uctuations are frequently trigered by issues
that have no fundamental in"'uence on a customer's dility to ser

vice debt.

On the output side of the system, the ultimate aim is to provide the
signals generated in a management information system in a way
that is appropriate for the relevant requirements and recipiers, in
order to deliver optimum support for credit risk management pre
cesses and, in a subsequent expansion stage, to enable thirdries
to later comprehend the assessment made of a signal.

Text analytics as a starting point for modular deve
ment

Banks frequently make less systematic use of traditional mediaati
of market data and ®nancial reports, for example. As technolgg
advances, in many cases it now makes sense to start modular devel
opment of the system on the basis of the text analytics module.
This enables an initial analysis function for media articles amews
items to be implemented relatively quickly and cost-effectivelyand

lop-

On the input side, the system is based on a large number of interha by ef®cient processing added value can be delivered at an early
and external data sources, some of which are already elementarystage. Other elements can then be connected to the system gila-
components of banks' credit risk processes. This is followed byally after consideration of cost/bene®t aspects.

automatic processing of the data, with the aim of deriving overdl
conclusions about imminent threats. This includes mutual integ-
tion and back testing of the ®ndings from the different data souces.

Correctly linking external and internal data represnts a key chal

lenge in networking the different data sources. For large, stock
market listed corporate client this is frequently gite simple. For
the imaginary 2Miller LLP° other determining attributes (sector,
region, etc.) need to be taken into account in thenetworking as

public or private reference data instruments do nohave suf®cient
regional coverage.

At the heart of the text analytics module lies the sentiment aaly-
sis, an example of which is shown on the left iP> Fig. 02. The
relevant media articles identi®ed by a keyword search (namé o
company, subsidiary, name of CEO, etc.) are investigated foog-
tive or negative terms and text patterns (e.g. negations, reinfaing
adjectives). This results in polarity scores between -1.0 (vergga-
tive) and +1.0 (very positive). Relevance-weighted aggregaticf
the polarity scores for individual sentences results in a t@lt score
for each article. Since negative articles are frequently char@rised
by a succession of accusations and denials, the total score also
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takes into account the variance in the underlying individualc®res. Back testing of the warning signals with signals from other data
When implementing sentiment analysis, various open source bedd  sources (for example CDS spreads, rating migrations, increagy
algorithms or proprietary tools can be used (for example Googl also exported account transaction data and manual ratings owver
Language Tools). rides) enables the quality of the system to be assessed anddu-
ally improved. ML can also be usefully deployed here, as the ML
The next step is aggregation of the individual artle scores to algorithm learns which patterns are associated with positivand
give a borrower-speci®c index that is monitored ovetime and negative back testing results and reduces the future number of
triggers a warning signal if a prede®ned index thhold value is incorrect signals without human intervention. Furthermore, the

exceeded. ®ndings obtained from back testing can be utilised for other be
rowers in the portfolio who operate in the same sector, for wheh

Gradual ongoing development using ML and other insuf®cient market data is available. Further optimisation of the

data signal quality can be achieved using borrower-speci®c thredto

The analysis quality can be signi®cantly increased by using.MLvalues in the sentiment analysis. A company's ®nancial stitlyiand
Example applications are shown in the centre & Fig. 02. The ML its basic public perception should be included when de®ning &se.
algorithm learns from articles being marked by experts as el Other areas for ongoing development of the system are obvious.
evant® or 2not relevant®, enabling future irrelevant articles to be Pending events relating to an individual address or sector (fexam
winnowed out with a signi®cantly better accuracy. ML algorfitms  ple product launches, court decisions) can be used as a basis for
can also be used to identify connections (for example between early warning signals. Additional customer or industry relateohfor-
existing and new terms or different entities of a borrower uni} or mation from social media can be integrated, although this normally
to assess the relevance of individual sentences in an articThe use requires more comprehensive learning and calibration (ifik 2fake
of ML requires availability of large training samples with madd news®). Expansion to portfolio or country level can be achied
data points (supervised learning). Thus, development and calib by incorporating additional general search expressionsformation
tion of such a method calls for intensive collaboration with exgrts  (elections, legislation, etc.) and exposure-weighted aggregion of
in the ®eld. the individual sentiment analysis scores.

e et e TR So it ot e mEEITTY peeeeeeesceeeeeeee——————
i ] External data i 4 Automatic ol Management |
i g . ¥ ata processing i 3 information system !
! Traditional media 1 (analysis toolbox) | | g !
H 1 i i * Automatic identification |
i MR : Text ; i of critical exposures at |
i ! 4 i B i
H Corporate events i - Analytics = ! i portfolio and individual |
H -] = i 1 exposure level H
| : ; 1 & Market data < Wi H P H
E _______ S _O_cil_'i"f?'_a _______ | ! 3 Snalal = E !« E-mail alarm function E
mmmm—————————— ' | Financial E ! i based on calibrated '
i | Internal data i | 2 indicator = I threshold values and E
I 5 = B H .

! Financial reports | ! £ an_alvgls =y | ! i trigger events E
! : : Weighting 'g ! ' * Pull management H
H Credit portfolio and ! ! - " H I reporting i
1 | | 1 1

E behavioural data 4 e Lo {f E
________________________ ) e e S R e, | I G e S Te -t |

Technical implementation * Analysis toolbox in Python * Bank-specific interfaces

* Web-based GUI

Source: Internal ®gure



Sentiment analysis Sentiment analysis Optimisation of Example
= Basic principle - - Expansion - signal quaiiw output

|125

Fig. 02: Gradual optimisation of the text anatytidale

| 1107 mls Sueddms(mzZedung

Em Bundesgericht in den USA hat ershn.m
| gegen M @
| s Shyphe ' In den
| Zwilprozessen sofl geklin werden, wie sicher der
| Wirkstoff und vor allem das daraus hergestellte
Produkt Rowndup sind. Der US-Konzern, der
| Ingwischen zu Bayer gehort wird dus in den

| Men-Hadglkin-Lymphom - einer bsertigen

| Evbammbiarsg des Lymphsystems - leiden oder

| Angehorige dadurch serbores haben Sie machen

| Glyphosat und Roundup datur verantwortiich und

| sttstzen sich aul das Urted der

| Membstorschungsagentur dar
Weitgesundheitsorgansaton LARC). Disse schatt

| ndichsten Monaten, vielleicht sogar Jahren, im Detadl |
| erddren mussen Geklagt haben Batroffene, dieam |

Optimisation of
article selection?

Identification of
connections?

Individual
threshold values

Imminent events

Identification of
sentence
relevance?!

Back testing with
other data!

den Stoffim Gegensatz 2u Behdrden als |
mogmhmmhn-mendm Eine Ansicht, die | ! — — —

r _uhhldu._ nJ LL

; schee, das hatten (ber 800 Studien und Prifungen
bawnmsen. argurmendien das Lintemehmen. Man

werde mit belastbaren Beweisen unerm suern, dass|

| sbsahut keine Verbindung pwischen Glyphosat und

:h.h bestehe

»t 5 1 = mm i | i

" — 1 =2 - J—

. - . H
Apptcation fer rrstie eaing Source: Internal ®gure
Summary
Increasing cost pressure for banks combined with the sharpdrease Literature
in the need for high quality early warning signals in the lendig ®eld ~ Fintegral [2019]: Use of Machine Learning in the Fénaoemili&lustry, Survey,
January 2019.

make credit risk early warning systems the ideal applicationf@ro-
totyping new innovative technologies. With modular development
starting from a systematic media analysis based on a text anabgi
module, added value can be generated quickly, and then gradugll
expanded by connecting more data sources and using of ML. As a
result, a large volume of information can be aggregated in such a
way that analysts performing a credit monitoring function canget
to grips with the serious risks in the portfolio earlier and in anore
focused way with less human resource requirements. The learning
from new data inherent to ML supports gradual quality improve
ment and reduced use of resources over time.
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News-based early warning in the co
text of credit risk

Dana Wengrzik | Carsten Demski

There are many possible uses in banks for automated and systeimaanalysis of texts using machine learning
methods, for example automated processing and interpretationf contract documents, sales support by evaluation
of intended purposes of customer payments, support for proprietry trading by systematic evaluation of text com-
ponents from annual accounts or quarterly reports and invésr presentations. In the context of credit risk, speci®c
applications include supplementing existing rating systemad development of early warning systems based on
analysis of news texts.

Study on news-based early warning Pre-processing of texts
Against this backdrop, RSU conducted a study to imstigate The news items were pre-processed using the standhrsteps
whether systematic and automated analysis of newspapers andused in textual analysis [see Miner et al 2012, ppt6-50]. First
business news as part of an early warning system for credit riskof all, the texts were normalised in terms of use blower case
allows to predict company defaults up to one year in advance. Bh and then adjusted by removing punctuation marks, secial char
study showed some very promising results. acters, URLs, etc. So-called stop words, which meawvery fre-
qguently occurring words such as articles and prepd@fons that
Data basis play no role in terms of interpretation of the text were then
For the study, a representative sample of German companies wasremoved. Removing stop words reduces the amount oflata to
selected from the database of RSU's Corporates rating system.eTh be processed and thus the complexity of subsequerprocess

sample was made up of a total of 100 non-defaulted companies
and 50 defaulted companies, comprising companies with more
than 20 million euros in turnover. Around 77 percent of the compa
nies were not stock market listed. News items about the compaes
in the sample starting in 2002 were obtained from a service pro
vider. After data quality assurance measures, including signment
of news to companies and removal of identical texts, a ®nal tal of
68,752 news items from 174 different newspapers, industry jour
nals, etc. were available for use in the subsequent analyses.

ing steps. The words were then converted to their tem form
by removing pre®xes, suf®xes, conjugations, etc. i$tprevents
in ections of a word from being interpreted as different words.
A standard Porter stemming algorithm was chosen taetermine
the stem form of the words. The word stems are thenreferred
to as n-grams. The analysis covered 1-grams (indlual stem
words) and 2-grams (resulting from the combinatiorof two stem
words). However, because the stem words still procied a very
large number of n-grams, they had to be ®ltered aga before the

subsequent processing steps. This was done by exding very
frequently and very rarely occurring n-grams. Desg this pre-
®ltering, 510,000 n-grams remained.

Creation of the term-document matrix

For the subsequent analysis steps, the processedalonents have
to be transferred into a term-document matrix (TRMJsee Miner et
al. 2012, pp. 82-84]. In a TDM, each document repreents a row
and the n-grams resulting from the processing arer®wn in the
columns. For each document, it thus shows how fregently the
relevant n-gram appeared in the relevant documentin addition,
the news items are categorised. News items dated wiin one year
1 before a default were identi®ed as default news (dault ag =
In-Sample 1). Documents outside this period were classi®ed a®n-default
(default ‘ag = 0). Single factor analyses were themised to create a
lexicon. In textual analysis, the term lexicon refe to a list of words
that are or could be relevant for the speci®c anadys purpose. In
this case, the lexicon was created using pre-cla@gd documents
[see Das 2014, p. 29]. Criteria for the selection fowords in the
lexicon were the correlation between the words in he news items
and the dependent variable + default or non-defaultt and the
number of occurrences of the word in the documentsand in rela
tion to the relevant companies in the representati® sample. The
lexicon created ultimately comprised 676 n-grams. His lexicon
was then used to create the term-document matrix, & which
the machine learning algorithms were then applied a part of the
modelling process.
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Comparison of different modelling methods

The use of a term-document matrix in the form outlined above for
modelling is based on what is known as the bag of words method.
This method is frequently used in textual analysis and assumes that45 percent and 55 percent. This demonstrates that the modellgn

the sequence of words in a document is irrelevant and only the
occurrence of the word itself and the frequency of the occurrence
of words matter [see Loughran/McDonald 2016, p. 14]. During
modelling, three methods were tested based on the representa
tive sample and the prepared and processed documents describe
above using the term-document matrix generated:

p 1. Logistic regression [see Eckey et al. 1995, pp. 170]
p 2. Naive Bayes method [see Das 2014, pp. 43-51]
p 3. Support vector machine (SVM) [see Das 2014, pp. 43-51]

discriminatory power was around 50 percent on average, naturally
with somewhat broader "uctuation bands. However, in 50 percent
of the bootstrapping results discriminatory power was between

method achieves very stable and solid results. The results of this
power analyses are shown i Fig. O1.

Determination of sentiment index

The model analyses up to this point were based on the news items
The model forecasts can thus be used to assign scores to the indi
vidual news items to indicate the creditworthiness of the cormpany
mentioned in the news item. However, as a large number of news
items can exist for a company in a period, to obtain an early war
ing indicator at company level a sentiment index also has to be
determined. The sentiment index was calculated by aggregating

The selected process is known as supervised machine learning, athe model forecasts (scores) for the news items. The movinyex-

the dependent variable + default/non-default + was speci®edud
ing the classi®cation of the documents.

The comparison of the modelling methods showed that higher
discriminatory power can be achieved in-sample when using a sup
port vector machine instead of logistic regression. In additig the
difference between the discriminatory power measured in-sanig
and out-of-sample is signi®cantly higher for logistic regre®n than
for the support vector machine, where the resulting models thus
produce more robust results. Both the support vector machine and
logistic regression achieved higher discriminatory power &ém the
Naive Bayes method. The out-of-sample groups were taken ran

age of the discriminatory power values was then calculated for #h
index. The analysis focused on how accurately the index explains
the default/non-default variable for the companies within the year
following the relevant reference date. Once again, the stabty of
the forecasting capability of the underlying models comparedo
the sample selection was veri®ed based on 60 test runs.

» Fig. 02 shows that the average discriminatory power was 50
percent for the sentiment index at company level. The measured
discriminatory power of the index was between 45 percent and 55
percent in 50 percent of the runs.

domly from the representative sample. Discriminatory power was Practical relevance
measured using the CAP (cumulative accuracy pro®le) methodAt present Risk Guard, RSU's early warning system, directlyveos

Based on these analyses, the support vector machine was sebstt
for the next steps.

Model development

In the subsequent analyses, the stability of the results whemsing
the modelling method was investigated. A bootstrapping apprach
was used, with 30 companies from the representative sample ran
domly assigned to an out-of-sample group using a 2:1 default/on-
default ratio. Their associated news items were not included ithe
training sample for the relevant model. This process was reated
2000 times. The models were then evaluated for the resulting in-
sample groups (training samples).

The in-sample discriminatory power when using the support vec
tor machine was around 80 percent on average with a very nar-
row uctuation band due to the bootstrapping. The out-of-sample

mainly stock market listed companies because capital markets pro
vide pertinent information on these companies, for example sre
prices, CDS spreads. Using the analyses outlined, we have dem
strated that based on a representative sample for the RSU Corpo-
rates rating system, systematic analysis of news items can be used
to forecast defaults of companies one year in advance. The molde
developed as part of the study achieve good discriminatory powe
in terms of predicting defaults. Daily, systematic and automated
analysis of news items also enables very large quantities of netes
be processed and rated in terms of its criticality. This is doneing
objective, statistically measurable criteria.

Based on the results of the study, RSU conducted a follow-up @+
ject using a larger dataset in the second half of 2018. Based on ¢h
results of the follow-up project, a news-based early warningnodel
will be integrated into RSU's early warning system Risk Guardtime
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®rst half of 2019 at the same time as the RSU Merton model for
non-listed companies.

Integration of these two models + news-based early warning and
Merton for Privates + will considerably expand the portfoli@over
age of RSU's early warning system, which will then directlyoger
non-listed companies.

Summary
Based on ratings for German companies used in the IRBA context,
RSU has demonstrated that, as part of an early warning system,
a systematic and automated analysis of newspaper and busines
news items allows to predict corporate defaults up to one year in
advance. These results are currently being incorporated intbe fur-
ther development of RSU's early warning system and will be al-a
able for use from Q2 2019.
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Reputational Risk Supervision:
Managing Compliance Risk by
Mastering Unstructured Communi-
cation Data

Todor Dobrikov | Ferdinand Graf | Samuel Stadelmann | Stefanie Ulsamer

Shortcomings in measures to prevent insider trading, rogueading and market manipulation imply huge ®nancial
and reputational risks for ®nancial institutions; see e.ghe LIBOR or the Forex scandal. In this context, the ®nes
imposed by the regulatory authorities on banks with weak prevaion measures have been draconic, since the trad-
ers, who were responsible for those scandals, coordinated their actigi$ e.g. in chatrooms without disguise.

Hence, to manage these compliance and reputational risks, pren- and differs from (almost) all items of the latter set, it receies a high

tion and surveillance require among other things the analysis of criticality score. In addition, speci®c keywords that were dewd

huge unstructured datasets originating from standard communica critical boost to the score. Only communication items with a hilg

tion channels (i.e. Email, Chat, %). But not only the large volume criticality score are "agged for a manual review.

of those communication items is challenging, humour, sarcasm,

the mixture of different languages and several other character Anomaly

tics of informal language have to be addressed adequately to draw In addition to the statistical scoring, documents are clusteredith

the right conclusions and point the analyst to the relevant @ms. respect to patterns like the usage of special characters or then-

Consequently, those data is often analysed manually by scaling tribution length. Contributions that make heavy use of the speial

teams, with well-known weaknesses: unsatis®ed employees andcharacters might try to hide the content of the message whictmay

short dwell, varying quality respectively high subjectiyit and - of not be recognized by our statistical model, e.g. via Morse code.

course - high costs. Other examples that are easy to decode for humans + and already
integrated in our models + are, S@£€" instead of 3sale®, 26uy®

Recent advances in the ®eld of natural language processing @ded instead of 2buy®. Very short messages sent in a sequence fronhé

with machine learning technique brought automated text analyis

from theoretical domain to real-world practical applications We

leverage those advances to access and analyse unstructured dat:

and mitigate compliance and reputational risks. Our approach ¢o

sists of ®ve cornerstones (see Fiy.01) that are consolidated in a

web-application and described in the next paragraphs.

Scoring

Communication messages are manifold and usually ctain more

than one dimension of information, especially if tie communication is
informal and the communicating parties are familiakwith each other.

In addition, the analysis of natural speech requigesound solutions to
identify synonyms and to resolve ambiguities. Lingstic and statistical
concepts like stemming, word-embedding, named-entit-recognition
or part-of-speech-tagging can solve those problemgartly.

Concepts to measure the syntactic and semantic similarity ofaxds,

(t

phrases and of full text passages, e.g. by representing text ia " Anomaly
vector-space and utilize the angle between documents (as ond o
several available metrics for document similarity), allow tgain fur-

ther insights about documents. Network

Based on verbal (e.g. words and phrases) and non-verbal informa
tion (e.g. response time, number of recipients), the internacom- Source: own illustration
munication is statistically scored according to its criticalitylo this

aim, each communication item is compared to a set of critical com

munication items identi®ed over the last years, and a set of usual,

uncritical items. If the new item is similar to items of the forner set
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same account might be another technique to disturb the scoring Whenever an investigation is about to be triggered based on e.g.

An example for this is given in Figr 02. insights of the statistical scoring or the anomaly detection, gople
closely connected to the suspicious individual can be easitenti-

To make the analysis more robust against those attempts, conttib ~ ®ed via the network analysis. There, the intensity of communidah

tions are clustered e.g. based on the frequency of special chatgrs between two persons is indicated by the strength of the edge and

and contribution length, and critical clusters were de®nedContri- the criticality by the colour of the edge.

butions allocated deeply in a critical cluster are checked maally

on a periodic frequency (typically once a month). Insights gzed by Feedback

this manual review are integrated into the model afterwards and The analyst is encouraged (at any time when inspecting a com-

can contribute to the training set as well. munication) to give model feedback by answering the question if
the model classi®cation was accurate. If so, the document under
Network consideration is added to the set of critical communication items

Communication is an interactive process and involgeat least two If the model classi®cation was inaccurate, the document may be
persons. The communication indicates some relationg between added to the set of uncritical documents or the set of critical dcu-
these persons. And, since people communicate viaftirent channels ments used for comparison might be reduced by the documents
(e.g. different chats) with different intensities,a weighted network that triggered the high criticality score. The adjustments irboth
can be constructed based on the chat communicationsee Figh 03.  training sets increase the precision of future model classi®cations.
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To support the manual review, the compliance of®cer can acees
the suspicious communication items where the critical words and
phrases are highlighted to allow best transparency of the damatic

document classi®cation.

Backtesting and Looking Back
The former analyses usually result in new insights about commu-
nication patterns and keywords. Therefore, the model used for
scoring is likely to evolve over time and anticipates critical camu-
nication with higher accuracy. Every new model parameterization
can be backtested within the application using the full history b
communication items. This allows a targeted model calibration. In
addition to a global model, every user can de®ne and back-test a
model based on her own feedback and experience. Furthermore
any re-run of the model, taking into account more insights from
model feedback and training can unveil suspect communication
that has not been detected in the ®rst run of the model.

Expert Statement (S. Stadelmann)

From the beginning of 2017 to mid-2018 abouiofl mil
messages have been classi®ed with this appodach, wh
breaks down to about 550,000 messages every week.
The monitoring of this notable volume of unstiructur
data was done with a team consisting of two @mmplia
professionals trained to work with the appbeation
interpret the results.

This intuitive and very dynamical model trgniegtap
based on the users' feedback supports our manual pr
cesses best. The number of false positivesdaceble r
signi®cantly.

Therefore, we are highly con®dent that openadional
reputational risks can be managed to an advéhtage w
smart Machine Learning and Natural Languagi@drocess
methods and ergonomic processes supportedtiyantera
dashboards. The cost for solutions as draftedexbove
well-balanced and the application supports Cenplian
reaching the required diligence in this ®efiplithéen

was presented to and discussed with the regulatory
authority that deemed our approach viable.

Source: own illustration
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The future of non-®nancial risk
management in banks

Gerhard Schrick | Michael Pieper | Markus Distler | James Weber | Benjamin Strobel

The emergence of non-®nancial risks (NFRs) adds new requieats and challenges to the risk management frame-
works of banks. The industry has made signi®cant progress oanse framework elements, such as the develop-
ment of adequate NFR risk taxonomies and in customizing govemnce structures to NFR. A trend can be observed
towards the centralization of NFR responsibilities into ongroup in the second line of defence (32LoD°), often
referred to as an @umbrella function® in order to harmonize processes, systems and methodologies. Nevertheless,
challenges remain, often for larger banks, to ®nd the organitional and governance structures that best ®t their
business models and risk pro®les and facilitate management of NFRs in arcedf@t and effective way.

Context Future NFR management
Over the past decade, banks have incurred signi®cant losses du@anks will focus in the future on effective and ef®cient NFR man-
to risk and control failures emanated from NFRs. Going forward, agement, including three core elements: a dedicated NFR manag
the banking industry's exposure to NFRs is likely to grow, drike ment framework, a consistent NFR risk taxonomy and an adequate
by the complexity of the business environment in which banks ar NFR governance model.
operating, including new technologies, volatile markets and gloal
political uncertainty. Dedicated NFR management framework and enablers

A framework to manage NFR effectively will consist afix compo-
In addition, the focus of supervisors has shifted towards NFRee€ nents which are closely interconnected (sek Fig. 01.):
e.g., EBA stress tests and SREP letters) and on individugR K\ppes
(e.g., third party/outsourcing risks, as re ected in the EBA Gmsul p Policies and procedures: Policies are clearly de®ned and
tation Paper 2018/11 on outsourcing arrangements). Increagin aligned across all NFRs. NFR procedures are harmonized a&cros
supervisory scrutiny adds pressure on top management to demen  the three LoD and supported by an overarching risk manage
strate proper oversight, management and control of NFRs. ment framework

Fig. 01: Dedicated NFR management frameworkearabiess
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p Risk appetite: The risk appetite for NFR is i) aligned with the has analysed multiple risk taxonomies of banks across Europe. As
strategy of the institution, ii) clearly de®ned using soft antlard shown in Figure 2., a typical risk taxonomy has three levels: Level
thresholds and forward-looking risk appetite metrics for NFR, iii) Major risk categories, Level 2: Risk subcategories and Level 3: Risk
clearly communicated across relevant functions and processes types. Of the major risk categories, two-thirds are NFRs, and lav

p Risk identi®cation: A comprehensive risk identi®cation process ca. 60 NFR risk types subsumed under it at Level 3 (9€ig. 02).
is implemented and captures all NFRs in a consistent way

p Modelling and measurement: All NFRs are quanti®ed or quali- Adequate NFR governance model
tatively assessed Prevailing NFR governance models are often fragmented with dif

p Controls and mitigation: A streamlined inventory of controls fering responsibilities (e.g., separate structures for cortipnce, 1T/
across a broader range of NFRs and processes is leveraged amtybersecurity risk, third party/outsourcing risk). In generahstitu-
results in cost and ef®ciency bene®ts, supporting the busises tions are increasingly focusing on customizing their NFR gavence
case and early buy-in for NFR management model to better re ect their individual business models and NE

p Monitoring and reporting:  NFRs and related metrics and key exposure. Increased risk of personal liability for executwésee e.g.,
risk indicators (KRIs) are monitored and communicated across alBank of England/PRA Senior Managers Regime for the ®nancial
LoDs and senior management levels, including the Board industry) has contributed to additional focus on NFR governance.

Key elements necessary to implement an adequate NFR governanc

Additionally, banks will leveragefour framework enablers to model of the future are:

achieve success in setting up the NFR management of the future:

p Risk culture: Banks have established collective attitudes and
behaviours of their people in all risk taking and risk control &tvi-
ties

p NFR risk taxonomy: A comprehensive NFR risk taxonomy,
including emerging risk types, is established and will evolve as
required

p Governance: Existing organizational structures are adapted to
enable effective and ef®cient NFR management, and roles and

responsibilities are clearly de®ned and communicated Level 1 Level 2; Level 3:
p Data and technological infrastructure:  Tools and system are Risk Class  Major risk categories Risk sub-category _Risk types
used across a wide range of processes to ef®ciently manage anc Credit Risk
mitigate risks ~ MarketRisk
o IRRBB
Among the different elements of an effective NFR management, . Liquidity/Funding Risk
banks will have tackled two elements ®rst: the NFR risk taxongm ! - Insurance Risk
and the NFR governance.
Compliance Risk
Consistent NFR risk taxonomy 1T/ Cybersecurity Risk
A strong risk taxonomy that comprehensively and caistently Fraud Risk
covers ®nancial and non-®nancial risks is a prerequisite to imple
menting a sound NFR management across all NFRs relevant to the 3 Party/ Outsourcing Risk
organization. Business Continuity Risk
Process Risk
Managing NFRs can still be quite challenging, as industry staards Non- —
and agreed de®nitions for NFRs will keep evolving. Currentbgme Financial A w60
banks adopt the original de®nition of Operational Risk and itseven Risk Legal Risk
event types originated by the Basel Committee or de®ne NFR by Model Risk
exclusion as being risks other than market, credit or liquidityigk. Project/ Change Management Risk
Consequently, NFR risk taxonomies often do not necessaritgiude
all relevant and material NFRs. Financial and Regulatory Reporting Risk
Strategic/Business Risk
TQ function as a true gnabler for ef.fect.lve NFR management, bask Conduc related Risk
will have developed risk taxonomies in a structured way: they are
i) comprehensive and disjunct (i.e., covering all material risk§ the Rapatational Risk

organization without overlap), ii) suf®ciently detailed withdifferent
levels of granularity and iii) consistently applied top-down.
Source: Deloitte
Hence, each organization will have designed its individual NFRk
taxonomy that helps managing NFRs and is coherent with the struc
ture and complexity of the organisation and its business model.

There are promising initiatives in the industry to develop a com
mon NFR vocabulary. For example, Deloitte's Banking Union Gen
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p Organizational structures: NFR responsibilities are assigned
to a centralized group in the second LoD, often referred to as
aumbrella function®. This group has a coordination role across
the institution, effectively setting minimum standards acrosthe
risk and controls cycle. NFR management requires awareness and
strong strategic prioritization at Board level

p Roles and responsibilities: Roles and responsibilities across
the three LoD (including NFRs) are clearly de®ned and com
municated throughout the organization. A comprehensive end-
to-end perspective and collaboration foster effective NFR and
control management

p Oversight committee structures: The increased importance
of NFR is appropriately re"ected and a senior NFR committee is
established at the Board level and composed of ®rst and second
LoD representatives

There arethree key governance models , each of which may be
adequate for different institutions:

p CRO-Model: found at larger banks with a business model focus-
ing on retail and wholesale clients. This model aims to centiae
the management of all risks under the responsibility of the Chfe
Risk Of®cer (CRO) and fosters a consistent management acrog
all risk types, utilizing common reporting and monitoring péht-
forms as well as enabling a common risk culture and processes
between risk control functions and business lines

p CCO-Model: found at larger banks, but tilted towards univer-
sal and investment banks. This model places some NFR categ
ries (e.g., compliance and conduct) with the Chief Compliare
Of®cer (CCO) at the Board level. The rationale behind such
set-up is based on the need for a differentiated set of skills and
specialization for managing these types of NFR. Nevertheless
the harmonization of processes, systems, methodologies and
reporting structures in this model needs to be actively addresd
in order to improve the cost base for such an institution's cotmol
functions

p COO-Model: applicable to smaller banks. This model adopts the
separation of NFR from ®nancial risks on the Board level by plac
ing the NFR oversight with the Chief Operating Of®cer (COO),
who focuses on process ef®ciency in managing risks

Other appropriate governance models may exist, including the al i
cation of NFR management to the Chief Financial Of®cer (CFO) o
the Chief Regulatory Of®cer (CRegO).
Conclusion L
In the future, banks will manage their NFRs in an umbrella functio
located in the second LoD, which has the bene®t of harmonizing
processes, systems and methodologies. Effective NFR managem
will include three core elements: a dedicated NFR management
framework, a consistent NFR risk taxonomy and an adequate NF
governance model.

[The authors would like to thank Ricardo Martinez ad Francisco
Porta for their contributions.]
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Reputational risks, step-in risks and
climate related risks as catalysts In 1
risk landscape

Thomas Kaiser

New risk types such as reputational risks, step-in risks aotimate related risks have numerous overlaps with more
conventional risk types and can be catalysts that promote enges between risk types. The instruments used in risk
management and controlling should take appropriate accountf these relationships, starting with the risk inventory.

Reputation risks, step-in risks and climate related risks

The list of risk types relevant to banks is constantly growing.rthe
one hand, totally new causes for losses in banks are being id&n
®ed and, on the other hand, an increasingly differentiated giv is
being taken of known risk types, such as operational risks and me
®nancial risks.

mately represent not just a strategic or business risk, but could also
lead to effects in other risk types. These particularly includaedit
risk (increase in default risk, reduction of security values) dmar-
ket risk (including in the form of investment risk). It is importat
to note that climate related risks can impact not just on customers
but also on the bank itself (for example destruction of buildigs
due to extreme weather) or on other market agents. There are also

Reputational risks have been part of the discussion for more than the in"uences of legislative initiatives, which could have an effec

ten years, but only started to attract more widespread attentio

on demand and prices of individual products (transition riskOne

when they were explicitly mentioned in the EBA SREP Guidekne example here is stipulation of minimum energy standards for of®ce

Step-in risks were introduced by the Basel Committee in 2017sea

buildings, which banks own as rental properties themselvesro

mandatory risk type to be managed. Finally, climate related riskswhich represent security for mortgages.
have been addressed by the FSB (Task Force on Climate-Related

Financial Disclosures (TCFD)) and will be incorporated inte@thew
version of the CRR/CRD.

In addition, there are risk types or categories that cut acrosstab-
lished risk types and thus should not be viewed in isolation. These
include issues such as cyber risk (overlaps or interactions wlth

The common feature of all these relatively new risk types is that risks, IT security risks and information security risks) and conduc
they do not manifest themselves exclusively as one risk type butrisks (overlap with legal risks and compliance risks).

contribute to complex cause and effect relationships acrosswide
range of ®nancial and non-®nancial risks.

Although reputational risks, the risk of unexpectedosses due to
the reaction of stakeholders, can be viewed as ask type of its
own (for example as a consequence of marketing cangigns or
executive board statements), they often result fronthe occur
rence of events involving other risk types (operatnal risks such
as misselling or IT failures, spectacular tradingdses, large credit
defaults, etc.). On the other hand, they lead to efiects on business
and liquidity risks and can intensify the impact obperational risks
[see Kaiser/Merl 2014]. Therefore, in the EBA SRGRidelines they
are addressed in the section on operational risksub the analysis
is primarily conducted in the context of liquidityrisks and business
model analysis.

In"uences on risk management

The risk management process includes risk identi®cation, asses
ment, reporting, management, and monitoring. Responsibilies are
split among different units based on a 3 lines of defence® model.

The starting point for risk identi®cation is typically the riskaven-
tory. Traditionally, individual risk types are analysed iegendently

of one another and their materiality is individually estimatednllight

of the dependencies between risk types outlined above, howevea
combined analysis appears to be more appropriate. Methods such
as dynamic risk assessment aim to derive dependencies between
risks from expert assessments [see Kristamuljana et al 2018].

The dominant method used for the speci®ed risk types is a qualita
tive or semi-quantitative risk assessment in the form of self-asss-

Step-in risks are de®ned by the Basel Committee as the risk of anents and scenario analyses [see Kaiser 2016]. The compasifi

bank deciding to give ®nancial support to a non-performing, no-
consolidated unit with no contractual obligation (or going beyamd
such an obligation). They can result in the reputational risks ipnar-

design, and assessment of the scenarios should take appropri
ate account of the relationships between risk types. In the case
of quantitative methods, the use of copula functions is useful,

ily addressed in the supervisory document (negative stakeholde although their parameters tend to be less robust because of the

reactions both in the event of support for a non-performing uni

and in the opposite case) and also operational risks (particulkar
liability of bodies) and business risks (loss of income sourcesst

rises) [see Kaiser 2018].

required assumptions.

Reporting should also make the relationships between risk types
transparent. On the one hand, it is vital to avoid over-estimatioof
the risks due to multiple recording in reporting. On the other hand,

Climate related risks [see Voit 2017] are the risks of climate change it is important to highlight intensifying or combined effects involw

which could directly or indirectly lead to losses for banks,ral ulti-

ing different risk types.
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By its nature, management should also keep an eye on the interac-
tions between risk types. For example, the links between risksn
lead to risk management measures being given a positive assess
ment although they would not be cost-ef®cient in relation to a m-
gle risk type. For example, climate related risks should be integeat
into lending processes and reputational risks incorporated tm
management of operational risks.

In turn, monitoring of risks should also take into account the extst
to which risk management measures adopted have in"uenced not
only the primary risk type addressed, but also associated risk Bg
and categories.

The relationships between risk types can also have an impact on
governance. Cooperation between numerous areas isssential
to create a successful risk management process. Relationships
between ®nancial risks and non-®nancial risks are also becogin
increasingly important. Although the separation of risk conblling
into these two major blocks, which happens in some banks, does
have positive aspects, the need for regular discussions should not
be underestimated.

Summary

Explicit analysis of newer risk types such as reputational risksep-
in risks and climate related risks is further increasing the complex
of the risk map. An isolated analysis of these and the established
risk types and categories does not seem to be the most effective
solution. Structured expert assessments of the cause and effec
links between individual elements appear to be an appropria
method and should be taken into account in risk identi®cation and
assessment. In turn, the results have a formative in uence on risk
reporting, management and monitoring.
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Completion of the European Bankin
Union: A @common backstop® for the
Single Resolution Fund

Florian Neitzert | Michael Mies | Thomas Hartmann-Wendels

More than ten years after the outbreak of the global ®nanciadrisis, the European regulatory response to the crisis is
still not completed. Regulators are still working “at out on dfectively uncoupling the 2toxic® bank-sovereign nexus.
Completion of the European Banking Union appears to be an esstal element of this. While the progress achieved
to date in the area of risk containment is undisputed, the lak of collective risk sharing remains an Achilles heel in
the event of a systemic crisis.

The decisions of the Euro summit in December 2018 overcameather hurdle on the way to completing the Banking
Union. After the Euro group agreed on the principle of introdicing a common backstop® for the bank resolution
fund back in 2013, its establishment has now been ®rmed up.

Financial crisis as the starting point prove ineffective. Assuming that the bail-in liability is at leastight
The ®nancial crisis of 2007/2008 was a watershed for global ®nan percent of the total balance sheet (BS), funding from the Singl
cial markets. In Europe, it set in motion epoch-making dynaméc Resolution Fund (SRF) can also be accessed [see Deutsche Bundes
To avert the imminent collapse of the ®nancial system, somerfd bank 2014, p. 31 ff.].
states rescued domestic banks from insolvency with public meg.
A direct consequence of state bail-outs was an appreciable eis Insuf®cient impact of SRF
in sovereign debt which led to increased doubts about state sol The Single Resolution Fund has been in the development phase
vency. As many banks held high levels of sovereign bonds fromsince 2016. The national coffers are fed by the bank levy. In 2@,
their own country, they found themselves in a very tough situation at the end of the eight-year transitional phase and gradual com
again (bank-sovereign nexus). It is important to emphasise atis munitarisation, the SRF should have reached a target level of one
point that the many state bank bail-outs undertaken during the cv  percent of covered deposits, approximately 55 billion Euro. Bause
sis ran counter to the inseparability of 2action® and 3iability®, and  of this relatively low capital ratio, the mechanism appears to hav
affected the credibility of fundamental market economy pringles limited functionality in crisis situations. In factbased on current
[see Deutsche Bundesbank 2013, p. 16 f.]. legal judgements there is a threat of the bank-sovereign nexus
continuing. The reason for this is Art. 56 of the BRRD, which pro
The 2too-big-to-fail>-issue in particular revealed the conid¢ of vides for the use of national ®scal hedging instruments if the $R
interests between avoiding system-destabilising feedback fetts is exhausted.
caused by uncontrolled bank insolvencies and a state bail-outdh

is questionable from an economic and political perspective. aCommon backstop® for the SRF
To prevent this scenario, in December 2013 the Euro group agreed
Proposed solution: European Banking Union on the introduction of a @ommon backstop® for the SRF within

The major project European Banking Union launched by the Euro-10 years. A 2backstop® is generally understood to mean a hedg
pean Commission in 2012 is commonly viewed as the central ing instrument of last resort. The 28SRF backstop® thus not only
response to the ®nancial crisis. The idea is to stabilise the Eurape provides protection from a system crisis, but also contributeot
banking sector in the long term through banking supervisionbank breaking down the bank-sovereign nexus [see Schoenmaker 2014]
resolution and deposit guarantees based on supranational sti-

tutions. The key challenge remains effectively capping the b In December 2018, the Euro group agreed to introduce this baek
sovereign nexus. In addition to the noticeably improved shock- stop by 2024 at the latest [see Euro Group 2018]. Under certainrei
absorbing capability due to reformed micro-prudential reglation, cumstances, early activation of the instrument can be agreed fro
a key role has been played by the standard resolution mechanism2020. However, the prerequisite for this is a reduction in the exist
(SRM) and the underlying harmonised bank recovery and resoluti  ing risks in the European banking sector. Further technical dats
directive (BRRD) [see European Commission 2015]. The declaredre set to be announced in 2019.

objective is for bank resolution in the event of insolvency to mtect

the system as far as possible: this means minimising the negativeForm, tasks & level of the 8backstop®

feedback effects on ®nancial system stability, while at theame The backstop will be provided by the European Stability Mech&am
time protecting public funds and the money and assets of bank (ESM) in the form of a revolving creditline. At the same time b
customers. To achieve this, Art. 37 of the BRRD allows recourseeplaces the current ESM instrument of direct bank recapitation.
to various resolution instruments, including sale of the busirss, The area in which the backstop can be used is essentially the same
transfer of critical bank functions to a bridge institution,and sepa as that of the bank resolution fund. In addition, it is intended b
ration of assets. The bail-in instrument, which includes involmeent  provide liquidity assistance to banks. The level of the line ofexdit
of shareholders and creditors, is only used where these measare will initially be based on the target level of the SRF, around 55ilb
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lion Euro. A higher nominal upper limit will be de®ned by the B

board of governors. Literature

Deutsche Bundesbank [2013]: Gemeinsame europ"iscgsBankenErster

. incipl Schritt auf dem Weg zur Bankenunion, in: Monatsbericht, July 2013

Basic prlnctp ‘_93 o o Deutsche Bundesbank [2014]: Die neuen europ“ischexrRegeierung und

The prerequisite for activation is correct application of the SRpro-  Abwickiung von Kreditinstituten , in: Monatsbericht, June 2014.

cedure and the BRRD. The liability cascade is also unaffectede ThEuro Group [2018]: Terms of reference to the commotolthekSitogle Resolution

. ; Fund.
backstop must also represent the last remaining form of assistaac European Commission [2015]: Towards the completion of thed@anking Uni

and the ESM must have the corresponding capacity. Huge SigRi® schoenmaker, D. [2014]: On the need for a ®scal backsanyitmthpstem, in:
cance is also attached to medium-term budget neutrality: any furél DSF Policy Paper Series, No. 44.

accessed are to be repaid by the entire banking sector withidito 5
years. In terms of interest costs, for the ®rst three years a pn&im
of 35 base points (BP) on the ESM re®nancing rate is set. If the
repayment period is extended by a further two years, the interés

rate increases by a further 15 BP. Authors

Florian Neitzert, M.Sc.

Research Assistant,

Department of Bank Management,
University of Cologne

Governance

At the request of the Single Resolution Board (SRB), the ESMed#
torate will decide on activation of the backstop in individual ases.
Depending on the complexity, the board will have 12 to 24 hours to
do this. As the activation decision is subject to the unanimity prt
ciple, there is an intention to introduce an accelerated procedure.

Conclusion

It is undisputed that the common ®scal backstop provided by the
bank resolution fund contributes to breaking the bank-soverign
nexus. The key factor here is substitution of the existing nati@h
backstops with an ESM line of credit. The principle of unaniryi
protects the interests of individual member states, for exaple Ger
many. Compliance with the self-imposed principles will enserthat
the hedging instrument does not inadvertently become a transfr
mechanism. Speci®cally, this means that the minimum share of pri
vate creditor liability of eight percent is not incorrectly iterpreted
as an upper limit.

Michael Mies, M.Sc.

Assistant Manager,

Governance & Assurance Services,

KPMG AG Wirtschaftspr!fungsgesellschaft,
Cologne

Univ.-Prof. Dr. Thomas Hartmann-Wendels
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The article re"ects the opinion of the authors.
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Level Playing Field for Banks in the
EU: a Chimera?

G'"nter Franke

An international level playing ®eld (LPF) for banks would skif banks would operate under the same legal and eco-
nomic conditions everywhere in the world. This is obviouslyot true. While some countries may enjoy an economic
upturn and low unemployment, others may suffer from a downtun and high unemployment. In some countries
laws are stricter than in others. Even in the presence of siillaws, the enforcement of laws by courts varies con-
siderably. Legal conditions for banks include bank regulain and supervision. In the European Union (EU), the SSM
applies to all banks so as to assure the same regulation and sugision while the SRM assures the same rules of
recovery and resolution for all systemically important bds. Also a European deposit insurance scheme which still
needs to be agreed upon, is considered an important pillar dhe European Banking Union. This Union is regarded

as essential for a LPF of banks in the EU.

The standard argument for uniform international bank regulation

national regulators can impose stricter requirements on mortgge

and supervision (R&S) is that otherwise banks attempt to bene®tloans such as a higher LTV-ratio. Or they can raise the antidgal

from regulatory arbitrage. This may be true, but the argument is
misleading. R&S represent only a subset of the conditions vei
govern bank transactions in different locations. Whether a hak
prefers to do business in one or another location, depends onlal
location conditions. Adverse economic and legal conditi and
political instability may impose various costs on bank transtions in
some countries, in others favorable conditions may bene®t bask
A bank compares all its locations for their private costs and wate

capital buffer to curb excessive risk-taking by banks. 2ln dowarns,
the regime should help to reduce the risk that the supply of credi
will be constrained by regulatory capital requirements that codl
undermine the performance of the real economy and result in adéi
tional credit losses in the banking system? This BIS statentgisee
BIS 2018] for the anticyclical buffer emphasizes that econamcon-
ditions in a country matter for country-speci®c regulation.

bene®ts and then may choose for some transaction the location Also supervision varies substantially as indicated by the Coer-

with the highest net private bene®t. Private costs and privateeb-

gence report on supervisory practices? published annuallyiree

e®ts are those accruing to the bank. This behavior is motivated by2014 by the EBA [see EBA 2017]. The EBA pursues convergence

a broadly de®ned institutional arbitrage, not by a narrowlge®ned
regulatory/supervisory arbitrage.

As economic and legal conditions vary substantially acrose EU-

in European supervision [see EBA 2017, p.7]. Following Angelo
lower quality of supervision is more likely in 2softer® areas
[Angeloni 2018]. Thus, southern Europe is likely supervised in a
less strict manner [see Lehmann 2018 and Reuters 2018]. Also it

countries, a LPF for banks does not exist in the EU. Although theappears impossible to fastly tighten supervision in a countnyith
EU fosters economic and legal convergence in the EU, discrepanweak legal and economic conditions without triggering a shak for

cies between countries are (still) strong and will not be remed

banks and their customers and eventually systemic risks. Couers

in the near future. Should R&S nevertheless be the same acrosk awith weak former R&S which joined the EU recently need time to

EU-countries or should it be differentiated so as to reduce cumé
imbalances relative to a LPF?

R&S should be governed by social costs and bene®i§ bank
operations. Social costs/bene®ts equal the sum ofripate and
external costs/bene®ts. External costs/bene®ts aecrto eco-
nomic agents other than the bank. For example, bankansactions
which destabilize ®nancial markets, perhaps leading a crisis with
heavy burdens on other market participants and thetaxpayer,
generate external costs. Bank transactions which istulate eco-
nomic growth so that more jobs are created and pecapita income
increases, generate external bene®ts. R&S should timate banks
to operate with low social costs and high social bee®ts. Hence,
R&S should be chosen so as to maximize the soci@trbene®t of
bank operations. As the regulator and the supervigocannot force
the bank to maximize the social net bene®t, they catry to choose
R&S so that banks may operate in a manner which ghs private
and social net bene®ts.

implement European rules.

Should national differentiation of R&S help to achieve a LPF ihe
EU? Even though a LPF is an objective guiding R&S, the EU alse pur
sues important objectives such as economic convergence betwee
the EU-countries (such as convergence in per capita-income)dan
®nancial stability. Are these objectives con'icting? If yesvhich
objectives should be pursued ®rst? To get insight into these i)
consider some empirical evidence.

Some Empirical Evidence

Consider economic and legal conditions in EU-countries. Eyrean
statistics show that differences in per capita-income diminigd at
the start of the century until the ®nancial crisis and then incread
substantially, in particular after the onset of the Euro crisis few
years later. Income still differs a lot between northern and sdh-
ern European countries. Similarly, unemployment statistics show
particularly high unemployment rates for southern countries. To
portray legal conditions, the World Bank publishes a Worldwle

Even though the SSM applies to every EU-country, R&S varies asro Governance Indicator of Regulatory Quality and Rule of Law.

countries. Regulation can be varied nationally in the EU withinre-
de®ned limits set by the SSM. In order to constrain systemickiis

» Fig. 01 [see del Hoyo et al 2017, p. 44] shows this indicator for
the EU-countries. On the horizontal axis the indicator is showrof
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1998 and on the vertical axis its improvement until 2015. Again, These ®ndings indicate across EU-countries a sulbsia positive cor
many southern countries rank badly in 1998 and mostly deteriate relation between economic well-being, legal strengt, strong SME-
instead of improve until 2015. access to ®nance and low NPL-ratios. In other wordhe ®ndings
indicate a close relationship between legal govermee, economic
There exists a surprising correspondence between economic andprosperity and SME-access to funding across MS ing EU. Hence a
legal conditions on one hand and ®nancing opportunities of SEs LPF for banks does not exist in the EU. Banking aggrs to be more
on the other hand. The EU publishes a SME-®nance index combinburdensome in southern Europe. The private net bei@ of banks
ing volumes of loans, credit, leasing and equity ®nance to pogely ®nancing SMEs appears to be smaller in southern adties so that
SME-access to ®nancing sources, and an indicator of macroecoSMESs have stronger funding dif®culties. But in thegountries exter
nomic conditions. Again, except for Spain, southern counteis rank nal bene®ts of funding SMEs by stimulating economigrowth and
badly in » Fig. 02. Similar results are obtained using acceptanceraising per capita might be higher. In other wordsthe gap between
rates of banks for loan requests of SMEs. Not surprisingly, NPLsocial and private net bene®ts of SME-funding appesto be higher
ratios of banks are particularly high in southern countries. in southern countries. This raises two questions:ad differentiated

Fig. 01: Worldwide Governance Indicators of Reg@atlity and Rule of Law

No_[es: The chart shows the un- (imtial indicator versus cumulative change, horizontal axis: indicator in 1998; vertical
weighted average of the Regulatonygyjg: difference in the indicator 1998-2015)
Quality and Rule of Law governance
indicators. The higher the indicator, ik
the better the relative performance. L j.o!nEd euro area before 2002
The comparison may be distorted by joined euro area after 2002
breaks in the sample. ® non-euro area EU countries
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R&S eliminate part of these discrepancies in the Etduntries? If yes,
should it be differentiated [see Franke 2018] for aleeper analysis?
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Source: European Commission 2017 based on EIF 2017,
. European Small Business Finance Outlook, ®gQre 8, p
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Differentiated Regulation and Supervision?

The private net bene®t of banks funding SMEs mighie raised by
milder R&S. An example would be more more generowusedit ratings,
combined with weaker rules on building reserves fodistressed loans
and less stringent application of the SREP. This uld allow banks to
expand their SME-loans with lower additional equityequirements.
Milder R&S imposes less restrictions on banks soaththeir private
net bene®t of doing business increases. In partieu) it lowers their
private costs of SME-funding. Whether this actuallinduces banks to
expand their business, is not obvious. But empiritavidence indicates
that stricter equity requirements reduce bank lendig to SMEs so that
SMEs invest less and create less jobs [see Gropa2017; de Nicol"
2016]. Thus, milder R&S might help to mitigate thehigher lending
costs of banks in southern countries and, therebyapproach a LPF.

But there is a “ipside to this approach. If R&S is weaker in some
countries, then this might foster misallocation of money, for
example lending to zombie ®ms, and thus strengthen systemic
risk. Thus, even though additional SME-funding in these countrée
may generate higher social bene®ts, it also may generate higher
social costs. To constrain these costs, supervisors need t@res
fully constrain their generosity. They should choose the singth of
supervision so as to maximize social bene®ts of bank transacis.
Whether the net social bene®t declines or increases, dependn
the evaluation of the social costs and bene®ts. In the examplie
costs of ®nancial instability need to be weighed against theene®ts
of stronger economic growth. This evaluation requires a normative
approach of the regulator and the supervisor.
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Would milder R&S in countries with weaker economic and legal _____

conditions eliminate all barriers to a LPF for banks? The ansmis
clearly no. Milder R&S can mitigate those barriers. The justi®ion
for differentiated R&S would be the heterogeneity of economi@nd
legal conditions across EU-countries. As long as this hetemgity
continues to be strong, a LPF will not exist. It is likely that thiselr
erogeneity can be removed at best only in the long run. Therefore
a LPF can only be achieved in the long run. In the medium-term a
LPF will remain a chimera.
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Potential for optimisation in the ma-
nagement of regulatory requirement:

Martin Rohmann

Regulation of the ®nancial industry is becoming increasilygcomplex and detailed, while at the same time the
frequency of new requirements is increasing and there are afh major uncertainties regarding their interpretation.
According to the most recent surveys [see English/Hammond Z&) regulation remains one of the biggest challenges
in banks' risk and compliance environment. The increasingxpectations of stakeholders in terms of compliance,
transparency and rapid availability of information, alongide responsible managers' personal accountability, only
increase the pressure. The ideal solution is for managemeuait regulatory changes to be linked to all other manage-
ment processes. It is bene®cial to structure these processsef®ciently and as effectively as possible and to identify
potential for optimisation.

Integration into strategic control p Standardisation of the risk, regulation and business taxonomy

Regulation is key to successful control of a ®namtiinstitution, employed across the organisation.

which has to constantly keep an eye on the effects of changing p Clear de®nition of roles and responsibilities, both in theegula-

regulations on its business strategy. Regulatory requirements riee  tory units and in other business units.

to be viewed as part of the overriding economic, political angdom- p Clear de®nitions of processes for managing regulatory change

petitive landscape. Regulatory compliance is no longer merely taking into account the entire life cycle of regulatory change

mandatory exercise, it is a strategic task with the aim of achiewin management.

improvements in both compliance and performance. p Establishment of effective governance structures and ensuring

continuous involvement of senior management.

Strategic impact analysis includes a clari®cation of the intation's

regulatory agenda, which requirements have to be implemented Use of information technology / digitalisation of complian ce

and how they are related to each other. In addition, the effec¢ processes

of every new regulation on the existing strategy and prioritisatio To enable the processes discussed above to be effectively estab

of key requirements need to be determined. This leads to ongo lished, support from appropriate modern information technology

ing optimisation and adaptation of the business model, not just is needed. This is the only way to fully utilise the potential for dp-

guaranteeing compliance with regulatory requirements but also misation. For regulatory monitoring, the use of reliable establighu

contributing to improved performance. solutions such as Regupedia.de is recommended, as they guatee
full daily monitoring of all relevant regulatory developmentsThis

The business unit responsible for regulation + for example the information then provides a basis for further processing as paof

regulatory of®ce  is then responsible not merely for monitorgnall  internal processes and can be directly incorporated into thi@stitu-

the requirements, but also for consolidating them, identifing best tion's legal inventory or work ow solution, internally anaysed and

practices for implementation as well as potential for opthisation, pursued.

analysis, decision-making and of course tracking the status of the

implementation of measures and the overall compliance status. Instead of complex Excel spreadsheets, technological sttus are
increasingly gaining in signi®cance when it comes to suppiorg the
Ef®cient and effective organisation and processes ongoing process of regulatory change management. Within a sys

In addition to integration into strategic control, an ef®cieh and tem, relevant regulatory changes are recorded and assessedlet-
effective structural and process organisation is essential. Thel-f holders are noti®ed, impact analyses are documented, plarnhe
lowing challenges are the starting point here: measures are agreed and initiated, problems are highlighteand
p Promptidenti®cation of all regulatory requirements and chares reports are generated. Of course, these tools have to be used con
thereof by comprehensive monitoring of all sources of regulatgr  sistently across all affected business units. The technologlosvs
changes and new regulations. documented assignment of requirements to processes, controls
p Identi®cation of business units, employees, processes, intakn business units and internal instructions, thus simplifying thchange
instructions, procedures and systems that are affected by rap-  process. Automatic noti®cations, the systematic approach and con
tory changes. tinuous transparency regarding the status of all aspects sustaioly
p Ensuring adequate implementation (appropriate and effective) speeds up and simpli®es internal agreement processes, refvoid
p Clear assignment of duties for instructions, proceduresgudits, redundancies and duplicated effort and ensures a consistent “ow
monitoring and training. of information.
p Prompt and accurate provision of information and transparency
in respect of the implementation status of regulatory require Success factors for integrated work ow solutions
ments. This advancing digitalisation of compliance processes, in thigase
support for the processes of managing regulatory requirements,
The following steps are generally seen as prerequisites forceess demands some preliminary work and also a clear de®nition of the
ful management of regulatory changes: level of ambition. In the simplest case, the IT solution onincludes



the legal and regulatory management process and is not (yet) cess support, but also ensure sustainable handling of regulatory

integrated with related processes such as the rest of compliam complexity and guarantee regulatory compliance. Which solign

management or money laundering, nor into the overall manage is best suited for a speci®c institution depends to a great extean

ment analysis of all non-®nancial risks. Solutions are avaikafrom the complexity of the business model and the size of the compan

various providers that aim to achieve integrated control of alGRC However, equally crucial for successful implementation are pallel

(governance, risk, compliance) issues. However, successfupliea  organisational adjustments and effective structuring of the busiess

mentation of this kind of comprehensive GRC solution represents processes to be mapped and thus frequently a large-scale change

a challenge that should not be underestimated, not only requiring in management processes and project-based implemeation.

suf®cient time and budget to be set aside but also that other pre Consistently satisfying these conditions enables the advamfes of

requisites are met. digitalised processes to be utilised for regulatory complianda the
medium term and allows the cost block for regulation to be sustain

Rigid organisational structures are the biggest barrier for copa- ably reduced.

nies as they move into the digital age [see Hypovereinsbank]hd

required changes to the organisational structure go hand in hand

with the necessary cultural change, away from hierarchical stcu

tures towards more agile, open forms of working. These ®ndings

can also be applied to the implementation of compliance manage

ment solutions. They require identi®cation of the organisatiota

units that will be involved from all three lines of defence, as well

as de®nition and clear speci®cation of responsibilities. Inditibn,

de®nition of the processes to be mapped is necessary, and in many

cases this is not done suf®ciently well. Implementation has taeb

accompanied by communication, and gaining support from key

stakeholders is essential. Available technical solutions rggally

have comparable functionality. The most important thing is that

they are intuitive and user-friendly and, above all, they must be eg

and comprehensible for employees at the ®rst line of defence. &h

solution is not to turn all employees into compliance specialistbut | jiarature

to design processes and solutions so that 2normal® employees can English, S./Hammond, S. [2018]: (Thomson Reutersjnpliaho&Q018, https://
operate them. risk.thomsonreuters.com/en/resources/spedizdseponipliance-2018.html, S. 5
ff.
. . . Hypovereinsbank [2018]: Unternehmen in Deutschlerd digitséem Aufbruch
If these requirements are met, it is possible to take advantag® ng neuen Herausforderungen [German Companies iieavaemiening and
considerable potential for optimisation in management of regud- New Challenges], https://www.hypovereinsbanketeshumé/das-unterneh-

tory requirements, while managing the “ood of regulatory require men/digitalisierung-innovationen/studie-zwerdigiasformation, 2018, S. 9.
ments in a structured way and simultaneously increasing the level
of compliance.

Author

Summary Dr. Martin Rohmann

The huge workload involved in implementing and satisfying regula
tory requirements, the increasing pressure from auditors andrgw-

ing formal requirements for regulatory compliance call for new
approaches to comprehensive management of these requirements
Technological solutions under the heading of GRC * governance
risk and compliance = not only deliver ef®cient and effective @r
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The IBOR Reform = Challenges for
banks in the course of the transition
to Risk Free Rates

Christoph Betz | Stefano Hartl | Franz Lorenz

In the course of the manipulation scandal, the IBOR refereadnterest rates (e.g. LIBOR and EURIBOR) increasingly
came into criticism. In response, the internationally dran IBOR reform aims at replacing the existing benchmarks
with the so-called Risk Free Rates (RFRs) by the end of 2021ttkermore, in the euro area the European Benchmark
Regulation established clear criteria with regards to authized reference interest rates. Although the transition is
scheduled within a narrow time frame many of the details remai uncertain, including timing, jurisdictional issues,
and the de®nition of the methodology for creating an interesrate term structure. At the same time, the impact is
immense: almost all ®nancial products with variable rates aedfected which is why process, system, model, and
document adjustments are necessary. Against this backgmod, ®nancial institutions in particular will be facing a

huge challenge over the next few years.

Background of the IBOR transition

Due to manipulations of the reference interest rate, the LIBOR scan-

dal, a need of a comprehensive transition developedn this context,
the IBOR reform was globally initiated in 2012. IEomprises a number
of recti®ed initiatives established by supranatioh@ommittees and

central banks which have been developing alterna&/RFRs and have p

been working on reformed term rates as basis for amterest rate term
structure. However, the implementation speed and tB methodologi-
cal and procedural approaches vary signi®cantly dapding on the
currency area. In the UK the changes were triggereboly the Financial
Conduct Authority's statement that panel banks areno longer com-
pelled to submit LIBOR contribution after 2021. FdEU Member States
the European Benchmark Regulation (BMR) was adoptedls a conse

are being considered:

p The Big Bang: the switch takes place at a ®xed date for new

and existing business agreed as part of a legal and regulatory

framework.

Proactive market adoption: an accelerated, market-driven

adoption of new RFRs for new business with simultaneous and

coordinated adoption of the existing business by means of bilat

eral negotiations or industry solutions.

p A steady market adoption: a market-driven switch to new
RFRs over an extended transition period while using the natural
run-off of the existing business.

quence, reference interest rates, including EONIAd EURIBOR, that For the time being, there is a preference within the major currenc

are not authorized by supervisory bodies will not & admissible as of

areas for the market-driven adaption scenarios that require aansk

2020. An extension of the transition period for 2 years is likely as the tional simultaneous availability of the old and the new rate.

EU parliament publically spoke in favor of it on Deember 12, 2018.

Challenges

The IBOR transition raises various challenges: on the one hahe
impact is big, on the other hand it is not yet clear how the transibn
scenarios will be like, which contracts need to be adapted,ral how

Contract Adjustments

Due to the big impact on various new and existing business, ®ms
need to assess the legal framework and potential contract adt-
ments. The key challenge is to de®ne consistent fallback clagfer
the documentation of various ®nancial products. For examplene

these changes will affect risk management and product assess has to ensure that a variable rate loan and the respective derivative

ment. While almost all ®nancial market participants are affeed,

can be adjusted to the same new reference interest rate. At the

the upcoming challenges will have a huge impact especially on same time, all parties need to be included in the contract adgt-

banks due to their role as ®nancial intermediaries.

Impact

The transition has a direct impact on almost all ®ma&ial products
with variable rates maturing after 2021. In addition, ®xed rate prod

ucts such as ®xed rate loans with a cancellation option thaegend

on variable rates can also be affected. In this coext, it is important

to analyse the impact of the transition on correspoding processes,
systems, models, and documents and determine a patéial need

for adjustment. In the case of banks, the whole vale chain, from

the market segments through to risk controlling andaccounting, is
affected by the transition.

Transition scenarios
For the transition to the new RFRs three possible broad sceits

ment process to minimize legal risk.

Risk management and product assessment

The transition of the reference interest rates is a challenginplan
for the risk management and the risk assessment unit. During the
transition phase ®nancial market participants need to manadssis
risks between new RFRs and the existing reference interest rageg.
the basis between EONIA and ESTER. With non-consistent fatlba
clauses, which can possibly lead to different reference rates dif-
ferent conventions, hedged business can potentially implicatnew
risks. While these aspects can affect the assessment quaatitely,
an adjustment of the evaluation method is also an option, e.g. fo
the discounting of collateralised derivatives. In the course of the
upcoming development, the process of measuring and modelling
of market price risks will also need to be adjusted.



Possible solutions
Given the scope of impact, the diversity of the challenges, ahthe
various dependencies, it is advisable to establish a cross-fuiocial
project or programme. Besides an ef®cient project managemen
of all adaptions, the following aspects are of great relevarewith
regards to risk management:

p Contract arrangement for new business:

The upcoming

reform of reference interest rates needs to be taken into acamt
while drafting new contracts or transaction con®rmationsin

the case of EURIBOR-referenced products it is recommended to

enclose a legally solid fallback clause to reduce both legahad

economic risks.

p Analysis of contracts of existing business:

The identi®cation

of all contracts with dependencies on relevant reference far-
est rates helps determining potential legal and economic risk

Moreover, the analysis creates a basis for a legal assessment of
fallback clauses and other dependencies. Due to the volume of |
impacted business, it is advisable to use optical character rego

nition and machine learning tools.

p Transition management from a portfolio perspective: While

preparing contract and product amendments to manage basic
risks and valuation impacts, banks need to take into account the
above stated aspects and economic hedge relationships. As an
example, it can be advisable to adjust derivatives, bonds, and
loan packages simultaneously instead of treating the different

product groups isolated.

Conclusion

The IBOR transition will be one of the key challenges for all @ncial
market participants over the next few years. Especially bankas

their product range and process landscape is massively impadte

along the whole value chain, will be facing complex and esséial
problems from the risk management perspective. It is still uncerita

whether LIBOR, EURIBOR and EONIA will be replaced by new RF

already by the end of 2021. Therefore, it is important for ®nacial
market participants to monitor this development and proceed vith

their transition planning.
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ECB Guideline for non-performing
loans: Using the market to manage ri

J"rgen Sonder | Ralph Bender

The EU's NPL Action Plan has never been as topical as it is todalyile economic growth prospects are clouding
over, public debt in Europe is rising. The clearest example i©pided by Italy: the already highly indebted banks are
being additionally burdened by the excessive budget policy die government in Rome. The institutions hold Italian
government bonds to a considerable extent in their balance gets. Numerous German institutions are also active
in Italy. In addition, banks not only in Italy but throughout Erope are busy reducing their old portfolios of non-
performing loans (NPLs). In order to speed up these processéhe ECB has enacted a corresponding set of rules.
However, implementation is progressing only hesitantly. Gnof the main reasons is that the NPL market is not yet
uniformly instrumentalised. The ®nancial industry and potal institutions have been working for months on various
initiatives to develop a viable solution and to combine conges that have already been implemented in some areas
into an ef®cient whole.

NPLs in Europe are also a risk for German banks for. There are increasing signs that the economic upswing thatas
There is no doubt that European credit institutions have recelyt lasted for ten years is coming to an end. Past experience showsat
made progress in reducing NPLs. At the end of the second quarte in such a phase loan defaults also increase signi®cantly in ceun
of 2018, the NPL volume amounted to 657 billion euros or 4.4 per tries such as Germany. The banks are therefore called upon tceer
cent [see ECB 2018]. According to the European Banking Authtyi ate the necessary infrastructure for such a scenario today. Ohe
(EBA), this ®gure had been 779.2 billion euros a year earlier [se®ther hand, however, the banks are required to further reduce thir
EBA 2018]. However, this is still signi®cantly more than in 2008t spending. Above all, investors and ®nancial analysts are continually
the height of the ®nancial crisis. At that time, 2.8 percent of te EU calling on German banks to improve their cost/income ratio. The
loan volume was non-performing [see ECB 2018]. At around 1.7 banks are thus faced with two opposing challenges that can hargl
per cent, the default rate in Germany is the second lowest in the be reconciled.
euro zone after Luxembourg [see ECB 2018].

One solution to overcoming this contradiction is to develop an
The main problem is that in some EU countries the share of NPLsffective and professional secondary market. Firstly, the N®would
is several times higher than the European average: In Italy, NPL8ao longer burden the balance sheets of the institutions and sec
accounted for 9.7 per cent of the credit volume in the second quar ondly, they would only cause low costs.
ter of 2018. In Greece, half of the total gross value of loans istill
non-performing [see ECB 2018]. The Federal Ministry of Finea There is already a set of rules that can make NPL dismantling ef®
(BMF) continues to describe NPLs as a 4isk to the stability thfe  cient. The EU's NPL Action Plan of 14 March 2018 [see European
European ®nancial system®, which also endangers economic déve Commission 2018] de®nes the main steps and takes up the propos
opment in some European countries [see BMF 2017]. als from the European Council's Action Plan of 11 July 2017. It had

called for measures in the following areas:
In Italy, several factors come together that represent a pottial p 1. installation of a banking supervisory authority
danger for German credit institutions: With around EUR 159 Bion p 2. reform of the rules on insolvency and debt recovery
in non-performing loans, Italy has the highest NPL volume oflal p 3. development of secondary markets for non-performing loans
eurozone countries. Italy accounts for more than one ®fth of aNPLs p 4. restructuring the banking system.
in the euro zone. This is aggravated by the fact that Italian banks
hold a high proportion of national government bonds. According The main political decisions on the legal framework (points (1§2)
to surveys by the Bank for International Settlements (BIS), ast and (4)) have already been taken and are being implemented. Bu
20 percent of the assets of Italian banks consist of debt ingtments the best set of rules is worthless if it is not ®lled with life. It idiere-
issued by their own government [see BIS 2018]. The excessivaf®n fore time to shape the secondary market for non-performing lans.
cial policy currently being pursued in Rome will place new burden
on banks. Several German banks are also quite heavily invested imhe secondary market is developing in the right direction
Italian government securities: According to the European baiig Trading in NPL portfolios has existed for a long time. Howevehe
supervisory authority German banks hold around 32 billion eurda  market lacks the dynamism that would be necessary to reduce the
Italian government debt [see EBA 2018]. If the Italian state we no  existing burdens more quickly and to better manage future crises.
longer able to service its payment obligations at a certain poii in  The market dynamics are dominated by several factors:
time the Italian banks would be at risk. This would also have a direct p Positive development in Germany * NPL portfolio was sigri®
negative impact on the German ®nancial sector. cantly reduced and the current default rate is 1.7 percent.

p Overcapacities in the internal workout are still being mairmtined.
In addition, there are potential dangers and requirements fnm the p No single market, for example there are considerable natioha
domestic market which German banks should prepare themselves differences in insolvency law and regulation.



p As a result of the German three-pillar principle, the coopera
tive and savings bank sectors process their NPLs almost witho
exception within their own association.

A better infrastructure, effective risk systems and the use of irm
vative models (more on this later) would be the hallmarks of an
ef®cient secondary market. In addition, banks should realisbat
they will need a Plan B for their overall bank management during
the crisis, which will enable them to free themselves quickly from
non-performing receivables in a critical scenario.

NPL trading instruments exist

Already today, banks are using different ways to manage probie

loans and transfer them to an ef®cient market. These include

p The outsourcing of NPL portfolios to a servicer for a certafiee,
which the bank has to pay to the service provider.

The debt purchaser gains additional business.

The seller shortens his balance sheet, reduces his risk, reles
equity and gains room for additional, new lending.

By outsourcing or selling its workout unit, the bank as a whole
achieves a considerable reduction in costs. It also simplgRies
operating model.

With the pro®table realisation of its NPLs, it increases itsvo
earnings and participates both in the know-how of the debt
buyer and in the growth potential of the joint platform.

p

- The will of the legislator is also satis®ed, as capital market and
accounting rules require the reduction of risks and proactive han
dling of impairments.

In view of all these advantages, which certainly result from agr-
ticular constellation, one would be inclined to see the transaatn as

The sale of receivables + to a credit fund or to an investor/ a kind of blueprint. It is certainly a guide, but every deal is diérent.
servicer. Credit funds buy NPL portfolios of all kinds. This als For example, a bank may be forced to sell its entire NPL portil
includes receivables portfolios from consumer loans. quickly. Or, to increase its ef®ciency, it may want to sell onyne
Asset management: Formation of a joint venture between bank NPL service platform, for example. However, if the bank is loalg

and investor/servicer * either by portfolio transfer or caevout.
In the latter case, not only a portfolio but the entire workoutunit

to increase its value, the Intrum and Intesa Sanpaolo trand&m
can be considered a deal that will give an important boost to the

is outsourced. This option is new in NPL business and was sucindustry.

cessfully implemented for the ®rst time by Intrum and the Itan
major investment bank Intesa Sanpaolo in spring 2018.

Asset management company for the realisation and value en-
hancement of NPLs

The transaction completed in April/May 2018 differsigni®cantly from
a classic portfolio sale: loan portfolios were outsurced to an asset
management company operated jointly by a service pvider and a
major bank. Itis therefore worth taking a closerdok at the underlying
concept. Intrum holds 51 percent of the shares inte joint venture,
Intesa Sanpaolo 49 percent. Intrum contributed mosof its activities
in Italy to the joint venture, while the bank contibuted its NPL service
platform. It employs around 600 people and manageson-perform-
ing loans amounting to EUR 30 billion. Some of thesloans belong
to an NPL portfolio of Intesa with a gross book vak (GBV) of EUR
10.8 billion. Intrum acquired 51 percent of this tayether with another
investor as part of the transaction. The advantagefahis construction
is that it meets the interests of all stakeholdersThis means in detail:

An NPL market that considers all relevant options for action

The use of new instruments such as the jointly operated asset man-
agement company should be accompanied by the creation of more
“exible structures that meet the requirements of European bankig
supervision. This will not be achieved overnight. But the ®naial
community would do well not only to wait for regulatory require-
ments, but also to examine the existing options and develop its
own requirements.

One option to make the NPL market more “exible and faster is
platforms. Initial examples from the Fintech scene show that t&
approach can be successful. Market participants have been magji
use of this option for several years [see Maisch 2017].

The ECB's platform model and the free play of market forces
The ECB thinks in much larger dimensions than the Fintechs [see
Fell/Grodzicki/Krusec/Martin/O'Brien 2017]. There, ceiderations
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are being made as to whether the entire receivables market shall
be handled via platforms. One of the central elements is stand
ardisation, for example the standardisation of IT, non-disclosure
agreements and post-trade settlement. According to the ECBhe
positive effects could be lower transaction costs, faster NRdeals,
simpli®ed due diligence and more attractive prices for both Bers
and buyers. In addition, the platform could signi®cantly impnse
the interaction between the different ways of bringing NPLgo the
market. It is also conceivable to the ECB that there will be a greate
diversity of assets traded: Not only non-performing consumer
loans, but also ship ®nancing, corporate and real estate loapsft-
folios could be traded on this platform [see Fell/Grodzicki/kKisec/
Martin/O'Brien 2017].

Overall, the ECB's approach would be a radical market-based sel
tion. This is to be welcomed because it brings movement to the
market. But even a trading centre like the one the ECB has in mind
must meet the requirements of banking supervision. In addition,
the desired standardisation also requires the standardisation of
many provisions that are currently regulated at national level. First
and foremost is insolvency law. Numerous political decision-malkgjn
processes must be initiated for this purpose. There is thereforeilbt
a long way to go before such an NPL platform can be implemented.

The ®rst steps + what the industry should do now

In the scenario described at the beginning, the ®meial indus-
try needs concepts for NPL reduction, the effectsfowhich are
immediately noticeable. Apart from individual meastes that can
improve the interaction of forces in the NPL marketa change in
mentality in parts of the banking industry would aso be desirable.
In the majority of cases, banks regard non-performyg loans as a
portfolio that needs to be managed rather than as a asset capa
ble of generating returns.

In this context, it could be helpful to open up the market more to
investors than in the past. This could stimulate demand, increase
transparency and improve price competition. With better pces, it
would be much more attractive for institutions currently holding
large NPL portfolios to make more frequent use of the NPL reduc
tion instruments described here, thereby improving theibalance
sheets and costs. At the same time, banks could provide for daw
turn scenarios by creating the necessary infrastructure.

Investors and service providers such as Intrum are suitable soap-

ing this infrastructure. As a rule, they have automated all processe
+ from onboarding to the back of®ce. High volumes also lead to
economies of scale that an institution can hardly achieve on its
own. And ®nally, they create innovative and market-driven soligns

such as the Asset Management Company, which makes it easier for
banks to deal effectively with current and future challenges.

Summary and outlook

With the current regulatory framework, the ®nancial industry has
the opportunity to create a highly ef®cient market in which NPLs
can be transferred more effectively and quickly into a success$
recovery process.

Three components are relevant: an ef®cient secondary markagw
instruments such as the asset management company for NPLs, anc
the automation of all processes relevant to NPL management. In
this way, the market can become an effective risk manager for non-
performing loans.

Investors and service providers could play a key role in addsesy
current and future NPL issues: Their technological leadershtpeir
know-how and their ability to develop innovative solutions predes
tine them for this task.
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Challenges in implementing remune
ration requirements at group level

Dirk Auerbach | Thomas Reimann

In August 2017, the new Remuneration Ordinance for Institubns (IVV) came into force, and has to be implemented
between the beginning of the 2018 ®nancial year and the begining of the 2019 ®nancial year. The reason for its
delayed implementation in many companies was not so much the ¢ that there were transitional arrangements for

individual requirements, but rather that the @interpretaive Guidance for the Remuneration Ordinance for Institu-
tions® issued by the BaFin was not actually published until February 2018.

Since the ®rst half of 2018, implementation of the group regudtions for banks' remuneration systems has thrown up
signi®cant challenges for many institutions. Even after putdtion of the interpretative guidance, there is much that
remains unclear and in need of further interpretation, which neans that companies directly subject to the ordinance
are now individually responsible for implementing and applying the norntave requirements in an appropriate way.

Questions relating to implementation of the group egulations Act and Sections 4 to 13 of the IVV in respect of all employees in
have also become relevant for many companies becarishe pos- companies af®liated to the group.

sibility set out in Section 27 Para. 3 of the oldersion of IVV of not
including insigni®cant subordinate companies in indidual cases
has been almost completely eliminated from the newersion of
the 1IVV without being replaced, and individual compnies in a
group can only be excluded in very tightly restrietd exceptional
circumstances.

In addition, if the parent company is signi®cant as de®ned ire&
tion 17 of the IVV, the rules for risk analysis and group risk bearg
apply, as set out in Section 27 Para. 2 of the IVV. Comment: Under
Section 2 Para. 8 of the IVV, the term sk bearers® refers tohose
employees whose professional activities have a signi®cant acp
on an institution's risk pro®le. Group risk bearers are employse
whose professional activities have a signi®cant impact ondfover
all risk pro®le of a group. According to the requirement in Sectio
18 Para. 2 of the IVV, risk bearers are to be determined based on
a risk analysis.

The aim of this article is ®rstly to brie'y analyse the remuneian
requirements that companies have to comply with at group level,
and then move onto how compliance with the requirements can
be ensured and how individual requirements relating to groupsan
be applied.

Within the IVV, various requirements refer to the concept of th
agroupe [for example Section 5 Para. 5 IVV; Section 7 Para. YV,
Section 18 Para. 5 IVV, Section 19 Para. 1 IVV].

Normative requirements for remuneration systems in group
structures

The regulation in Section 25a Para. 1 p. 3 sectiod of the German
Banking Act (KWG) states that an appropriate risk emagement
system must encompass appropriate and transparenemunera
tion systems for senior executives and employees,itww a focus on
sustainable development of the institution. Underhe regulation in

Group concept as de®ned in IVV
What is meant by a 2group® as de®ned in the IVV is drawn directly
from the legal de®nition in Section 2 Para. 12.

Section 25a Para. 3 of the German Banking Act, thislso applies to
institutional groups, ®nancial holding groups and rixed ®nancial
holding groups, and sub-consolidation groups as da®d in Arti-
cle 22 of the Capital Requirement Regulation (EU)d\ 575/2013
(CRR), with the stipulation that senior executivesf the parent
company or the company with a sub-consolidation olgation are
responsible for proper business organisation of thénstitutional
group, ®nancial holding group, mixed ®nancial holdg group or
sub-consolidation group.

This states that the group concept and the conceptsf parent and
subordinate company are based on the requirementsfoSection
10a Para. 1 to 3 of the German Banking Act. Thus, hat is known
as the @supervisory consolidation group® is directt relevant, i.e.
the group of companies that are combined for the puposes of
equity capital determination under Article 11 ff. d the CRR. The
supervisory consolidation group therefore includessubsidiaries
that are institutions themselves, capital managemeancompanies,
®nancial companies, providers of secondary servicasd payment
services supervision institutions.

The general clause type requirements of the German Banking Act

are described in more detail in the IVV, which is intended to $e To this extent, it initially appears relatively clear which copanies
out speci®c regulations under Section 25 Para. 6 of the Germanare covered by the group concept and how the rules for the group
Banking Act. concept are to be understood.

Here, the central standard for application of remuneration regu Consistency of the IVV group concept with the group concept
lations at group level is the regulation in Section 27 of the IVV. from AT 4.5. MaRisk

Paragraph 1 of this standard stipulates that the parent company In addition to the group concept as de®ned in 1VV, which is lird
must set out a group-wide remuneration strategy that implements to the supervisory consolidation group, the rules in the BaFinii€
the requirements of Section 25a Para. 5 of the German Banking cular 09/2017 + Minimum requirements for risk management
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Challenges in implementing

(MaRisk) include an extended understanding of what constitue applies to the risk relevance, which is to be takemto account as
a group. MaRisk AT 4.5. section 1 p. 2 states that the scope of risk a decision-making criterion for risk management pysoses under
management at group level should extend to all signi®cant risks i AT 4.5.

the group, regardless of whether or not they are caused by com

panies subject to consolidation. Consequently, by taking th risk-

In terms of implementing the requirements for remuneration sys

based perspective MaRisk moves away from the bank supervisoryems, the accounting-related consolidation group is primarilyed-

consolidation group and extends it to incorporate the special yr-
pose companies not subject to consolidation listed as examlen
brackets following MaRisk AT 4.5 section 1 p. 2, but also indusl
companies for example.

evant if it represents the basis for performance measurement ungj
indicators and the parameters used are based on (audited) con
solidated accounts. This raises the speci®c question of the axte
to which this kind of accounting-related indicator can be relevat
at group level if the consolidation group for accounting purposes

For the purposes of regulating remuneration systems, this issue isdiffers from the supervisory consolidation group.

relevant to the extent that risk management as de®ned in Section

25a Para. 1 p. 3 of the German Banking Act therefore now has According to Section 19 Para. 1 of IVV, the critical criteriois an
to include these companies in respect of remuneration. If, aced- appropriate consideration of the @erformance of the group®. Snce
ing to MaRisk AT 4.5, a group business strategy and group risk®group® is de®ned in Section 2 Para. 12 of IVV, based on the IVV
strategy at group level also includes companies that are not parfo wording the supervisory consolidation group would be chosen as
the supervisory consolidation group, this must also apply to risks the benchmark.

caused by remuneration systems in companies outside the supervi
sory consolidation group. In this context, a situation can occur where, in cosolidated accounts
for a mixed group, a much more positive picture ofthe asset,
The group concept set out in the IVV is therefore insuf®cient. ®nancing and income position can be obtained than wuld be the
MaRisk AT 4.5. also requires consideration of the remuneration sys case with an isolated analysis of the supervisorgigsolidation group
tems of other companies with which there is a relationship unde (for example when including very pro®table compangeoutside the
company law, where their remuneration systems can result in risks ®nancial sector). In this case, if the agreed targeinclude a target

(auditing practices show that these issues are only rarely &k into
account by institutions).

The group concept as part of performance measurement at
group level

In addition to the discrepancy between the group cacepts in IVV
and MaRisk discussed above, there is also a need fdari®cation
on the question of the extent to which the group concept in IVV
can include companies that fall outside the legal é®nition. Spe
ci®cally, the question is to what extent the consadation group
relevant for accounting purposes can be used as aexception
for individual regulations that relate to groups. @mment: The
consolidation group for accounting purposes is bagkon Section
290 of the German Commercial Code for companies regrting
under the German Commercial Code, with the consolidtion obli-
gation based purely on holding and size relationships. In otrast
to the supervisory consolidation group, activity ad thus classi®
cation as bank-related activity is not taken into ecount; the same

based on the consolidated balance sheet, the quesin arises of
whether or not adaptation is necessary.

To focus the question: In this kind of situation, would a supervizy
board be forced to measure the performance of a senior executive
at the level of the supervisory consolidation group, as the 1V Vipu-
lates based on the wording of the requirement in Section 2 Para. 9
of the IVV combined with Section 2 Para. 12 of the IVV? Or is ther
scope here for taking as a benchmark a group target based on the
accounting-related consolidation group?

The fact that mixed groups can be an issue in terms of the IVV
is demonstrated by the interpretative guidance for the IVV, which
provides a marginal opinion on the question of 2group bonuses®.
Where a group bonus is paid, this must be treated as variable remu
neration under the IVV de®nitions, even if assessment of the bos

is based exclusively on overall consolidated results. This should
apply regardless of whether or not the employees or the institu



tion itself can actually in"uence the overall consolidated raults [See
interpretative guidance for Section 2 2De®nitions of terms?].

Therefore it appears reasonable to initially measure both pfer-
mance and negative contributions to results based on the group
relevant for accounting purposes, if the relevant senior exetive
or employee has an in"uence on this. Agreed targets with a group
component are generally based on the results of the group relent
for accounting purposes. This procedure is not in contradiction
with the principles of the IVV. This is because the obligation to
comply with the requirements of Section 7 of the IVV in terms of
bonus pool auditing using the regulatory indicators to be taken ito
account in this context provides a suf®cient corrective. Hower
if in exceptional cases the consolidated results are positivespite
negative institution results or negative performance at the level of
the supervisory consolidation group (due to the positive in uece
of units in the non-®nancial sector), an overall bonus pool would
only be de®ned if the requirements of Section 7 of the IVV are me

This question primarily becomes relevant if the exaination depth

of the subordinate companies has to be de®ned. Badeon the

de®nition in Art. 3 section 18 of the CRR, a provigr of secondary
services is a company whose main activity consisté ownership

or management of real estate, management of data prcessing
services or a similar activity, which has the nataerof a secondary
activity in relation to an institution's main activty. In this context,
at the level of subordinate company employees, bypmplying See
tion 2 Para. 7 of the IVV it could certainly be afiwable to exclude
all those employees whose activity clearly has nelationship to
the operation of banking business or the provisionof ®nancial
services. The senior executives of the subordinatempany have
to be assessed differently. They always have to becluded in a
risk analysis as their 2professional activities® irolve leading and
controlling the subordinate company and thus can costantly
contribute to in uencing the overall risk pro®le ofthe group. This
applies even if a subordinate unit only appears mgmal from a

size perspective. The reason for this is that, irhé event of mis

Comment: For example, under Section 7 of the IVV a bonus pot management, any economic dif®culty or insolvency & company

may only be de®ned if the risk bearing capacity, multi-year capi
tal planning and income situation of the institution and the goup
allow this.

Therefore, for the purposes of Section 19 of the IVV, a paramet

in an institutional group can involve at the verydast reputation
damage for the units involved in banking businessro®nancial ser
vices. Furthermore, the senior executives have asponsibility or
an obligation to pass on various information (for @ample provid
ing balance sheet items) in order for the parent cmpany to ful®I

can be accepted as part of performance measurement even though supervisory obligations. Therefore, inclusion of #h senior execu

it relates to the results for a group that is not congruent with the
supervisory consolidation group.

Inclusion of employees from all group companies in risk be-

arer analysis

Under Section 27 Para. 2 p. 1 and 2 of the IVV, the parent compan
has an obligation to determine all of the employees in group com
panies whose professional activities have a signi®cant ingbaon
the group's risk pro®le (group risk bearers as de®ned in Sectian
Para. 8 p. 2 of the IVV).

The question arises as to the extent to which individual emploge
groups or companies can be ignored from the outset of the anabis

if the whole population of employees to be assessed is de®ned.

In this regard, the interpretative guidance only stipulates that sub
ordinate companies excluded from the scope of the group-wide

tives from these subordinate companies in the riskearer analysis
is mandatory.

Treatment of senior executives and employees of companies
af®liated to the group that do not receive separate remune -
ration for their activity in subordinate companies

In addition to the question of whether employees of subordinate
companies are to be included in the risk bearer analysis, the gs
tion arises as to how to proceed if the employee's activity has a
relationship to banking business or the employee has been identi
®ed as a risk bearer but the employee is remunerated by the par-
ent company and does not receive separate remuneration from the
subordinate company.

There is a frequently occurring situation in which the senior exer-
tive positions in subordinate companies are held by people from

remuneration strategy under Section 27 Para. 1 of the IVV can be the second or third level of management at parent company level.

ignored.

Example: A parent company with a consolidation obligation has



various subsidiaries, one of which is involved in ®nance leasiagd
manages several properties. Despite their activity as a pureoperty
manager, these companies are classed as regulated ®nancial/s=r
providers, and have to comply with all supervisory requiremésfor
®nancial services institutions.

In practice, in this situation the activity of an employee employeih
the parent company is carried out solely at the level of the parén
company. This occurs to a greater extent the less operational the
activity in the subordinate company is. In these cases, intefnzost
allocation is frequently carried out in such a way that the subordi
nate company pays a 2service fee® to the parent company for the
employees' activities.

These situations represent a challenge in terms of implemeng
the IVV requirements. Where the subordinate company is licensed
as a ®nancial services institution itself, it must implement ¢hlVV
requirements as set out in Section 1 of the IVV. This also applies
if the company does not pay any wages to the employee in an
individual case. In these cases, it would also make sense to have
regulations for which parameters are used in performance meas
urement and, particularly, how misconduct is dealt with. In an
individual case, it may transpire that there are performance @®xcits

in the activity at the level of the subordinate company but no per
formance assessment is carried out there because no remuneration
is paid. At the level of the parent company, it frequently occurs tht
the direct line manager carrying out an assessment has no inkig
into speci®c activities in the subordinate company and thus caot
make a genuine performance assessment or gain an understanding
of any violations of obligations.

To take appropriate account of contributions to results in linavith
the requirements of Section 5 Para. 2 and Sections 18 ff of the
IVV + including negative individual contributions to resultsral per-
sonal misconduct + in these cases the performance measurement
at the level of the parent company must also assess the employee's
performance for the subordinate institution. A process must be in
place that enables the responsible assessor in the parentmapany

to systematically monitor performance in the subordinate compan
and ensures that negative contributions to results or any miscen
duct is identi®ed.

Summary

Implementation of the remuneration requirements remains fal-
lenging at group level. Publication of the Interpretative Guidace
for the Remuneration Ordinance for Institutions has done littléo
help in this area.

Although the intention of the issuers of the ordinance is for man
agement of institutional groups to be primarily based on the gper-
visory consolidation group, it appears pragmatic + in individla
cases even essential £ to apply the group concept from MaRisk A
4.5 or the accounting-related consolidation group when imple
menting the normative requirements from the IVV.

It remains to be seen to what extent the necessary inclusion of eve
insigni®cant subordinate companies in the group, as de®ned$ee
tion 27 of the IVV, can be implemented in such a way that, on the
one hand, all employees in the supervisory consolidation groupe
reasonably included without, on the other hand, giving dispopor-
tionate emphasis to the underlying work and the resulting impact
of institutions and employees.

Art|C|eS Challenges in implementing remuneration requiremerg at group level
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A factor-model approach for
correlation scenarios and correlation

stress testing

Natalie Packham | Fabian Wibbeking

How can we assess the portfolio risk impact of adverse changén correlations? A given adverse correlation scenario
should be extreme, yet realistic and economically meanindfut must be mathematically consistent; and it should
be simple yet “exible enough to cover correlation risk driverthat are speci®c to a portfolio. We explain how such a
correlation stress testing methodology can be constructed.

Diversi®cation * typically captured by correlation + lies at thedrt
of many ®nancial applications: a diversi®ed portfolio is lessksis
than a concentrated portfolio; hedging strategies may involve dg
imperfectly correlated assets instead of perfect substites. It is
well-known that correlations are not constant over time and may
be strongly affected by speci®c events [Longin and Solnik 200
Ang and Bekaert 2002; Adams et al. 2017] and that changes in cer
relation may lead to potentially unexpected or unquanti®ed loss.

over time, and as such determine the effectiveness of diversi@on
and hedging strategies. As a consequence, correlation stresssts
must be integrated into existing risk measures such as value-at-risk
(VaR) or expected shortfall (ES). The correlation risk comeotcan
be isolated by comparing risk measures under different correlati
scenarios. In addition, as adverse correlation scenarios efitoccur
jointly with volatility shocks [Alexander and Sheedy 2008; Ingin
and Solnik 2001], we develop a joint correlation and volatilitytsess

This can be witnessed in cases such as LTCM [Jorion 2000], Amatest model.

ranth Advisors [Chincarini 2007], the London Whale [Packharnd
Woebbeking 2018a].

The prominent role of correlation in ®nancial portfolios prmpted
regulatory agencies to require risk model stress tests that accaun
for @signi®cant shifts in correlations® [BCBS 2006, p. 207 ff.].

In Packham and Woebbeking (2018b), we develop a tectique for
generating stressed correlation matrices from spe®c risk factor
scenarios. The correlation stress testing method bmws elements
from parameterising correlation matrices in interdsrate modelling
(e.g. [Rebonato 2002]; [Schoenmakers and Coffey, 2B]). These
parameterisations have in common that the degree o€orrelation
depends on the maturity difference of the underlyitg interest rates
(e.g. swap rates). The correlation between two erifies is modelled
as a parametric function of risk factor differencesin other words,
if two assets differ in a speci®c aspect, then thidecreases the cor
relation between the assets. For example, in a pddlio of credit
derivatives, risk factors would typically include aturity and differ-
ences in investment grade (e.g. investment grade véigh-yield).
The risk factor weights can be calibrated for examip from histori-
cal data.

The parametric relationship between risk factors and correliains
allows to challenge diversi®cation bene®ts in a realistic way b
quantifying potential losses from correlation changes or byimulat-
ing a correlation break-down due to various scenarios. Quarfyiing
these risks is particularly important if a portfolio or a hedgig strat-
egy may be adversely affected by a correlation breakdown amongs
the portfolio constituents. For example, hedging strategig involv
ing non-perfect substitutes, such as a stock portfolio hedgd by
index futures, are sensitive to correlation changes and thus vulre
able to adverse correlation scenarios.

Within the framework we show how the factor structure of worst
case correlation scenarios can be identi®ed. As daparameter
represents an economically relevant correlation risk factoit is
therefore possible to identify critical portfolio structues that might
require particular attention from a risk management perspective.

Aside from the impact of a given scenario, one is also interested i
the plausibility of the chosen scenarios. This can be implemienl by
assigning a joint probability distribution to the correlatio param-
eters in order to de®ne a constraint for correlation scenarioSuch
a constraint would typically be de®ned as a probability (i,eplau-
sibility) of a scenario. This can be implemented via the so{t=d
Mahalanobis distance, which measures the distance of normally
distributed random variables from the center of the distribution.

The joint correlation and volatility stress scenario is obtaideby
assuming that a vector of asset returns follows a Student t-disk-
tion. The t-distribution belongs to the class of normal variace mix-
ture distributions, which allow for a decomposition into a corelated
normal distribution and a common scaling variable. A joint s&ss
scenario is then achieved by independently modifying the cata-
tion matrix of the normal distribution component and modifying
the scaling variable, which is set to a high quantile to simulate a
high volatility.

» Fig. 01 provides an illustration of the correlation as well athe
joint correlation and volatility stress test. The graphs shovhé one-
day 99% Value at Risk (VaR) for a stylized long-only portfolioitin
2m gssets, which corresponds to the number of correlation combi
nations that can be achieved withm risk factor dummy variables.
The joint correlation and volatility stress test on the right-aind side
is presented as a function ofv, which is the @degrees of freedom®
parameter of the t-distribution, measuring the heaviness of the

Correlation changes do not instantaneously impact pro®ts and tails. For a long-only portfolio, the increase in VaR from cafa-

losses, but rather affect the co-movements of two or more asset

tion stress must be fully attributed to diminishing diversi®catign
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caused by increasing correlations. The results can be more extre  and thus might have led to a more appropriate risk assessment of

for portfolios that include hedges, where a reasonable cortation the position.

stress test must also include scenarios of increasing and dezsing

correlations. For the London Whale case, we identify 5 relevant correlationisk
factors: maturity, index series, investment grade (yes/no), @Drs.

To demonstrate the technique in a realistic setting, correlatio iTraxx, index vs. tranche. Based on the exact portfolio coropition

stress tests are applied to the portfolio of the so-called @ndon as of March 23, 2012, the one-day 99% portfolio VaR increaseby

Whale®, a term used in the ®nance industry to denote a USD 6.2 up to 83% through applying correlation scenarios. Accountingfor

billion loss in 2012 of a credit derivative portfolio consistig of CDX both stressed correlation and stressed volatility increasdgtVaR by

and iTraxx credit derivatives run by JPMorgan. In late 2011, in anas much as 253%.

effort to reduce the risk of the position without monetising losses,

the notional amount of the portfolio was increased, while reying We conclude that the dependence structure amongst portfot

on the ability of similar credit index positions to act as heges for components is of great relevance to the risk inherent in a ®naradi

each other [JPMorgan 2013]. Our analysis shows that correlation portfolio, and as such, stress testing correlation providémportant

scenarios and stress tests reveal the high riskiness of thissgimn information about portfolio risk. Correlation stress tests a par-
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ticularly insightful on portfolios with large positions, as aglerse cor-
relation moves may be triggered from the market impact of large
trades. More speci®cally, the ordinary co-movement of two or me
assets may be disturbed by the market price impact of large trades.

A further application of correlation stress testing as develogkin
this paper would be the analysis of central counterparties (CCP)
which clear exceptionally large ®nancial portfolios. Morepgci®
cally, to account for diversi®cation bene®ts and to reduce atits'
clearing costs, initial margins are typically calculated on a polio
basis. The resulting margin requirements may be highly correlation
sensitive. Moreover, adverse correlation scenarios may affect nya
or even all clients, creating simultaneous margin calls to post addi
tional collateral. The correlation stress testing method deloped
here is capable of identifying these kinds of systemic risk events.
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Changes in asset management in tr
light of Solvency I

Steffen M. Hahn | Matthias M"ller-Reichart | Frank Romeike

The social and economic signi®cance of the insurance indnstvithin a risk society is obvious. A modern economy
is inconceivable without the supply of professional risk cdars as well as without a functioning monetary and
credit system. Insurance companies create planning secyrity assuming ex-post stochastic risks by making ex-ante
deterministic premium payments. With these premium paymestand their existing equity capital, the insurance
companies act as investors on the capital market. With an ingagment portfolio of around EUR 1.6 trillion at the end
of 2017 for German insurers and reinsurers alone, the insunae industry is one of the most important investors in
the German economy (see Tab. 01). The relevance of the insurance industry worldwidaust be assessed similarly

in all economies.

With the ®nancial crisis of 2008/2009, the regulatin of the ®nan-
cial services industry was tightened accordingly.gainst the back-
ground of the high investment volume of the insurarce industry,
the question arises as to what in"uence the currentegulation of
insurance companies has on the investment strategeand activi
ties of this sector. At the centre of the discussino is the problem of
whether an investment strategy (and the correspondig product
strategy) should be driven by regulatory construct@vhich primar
ily pursue a different, purely consumer-oriented ojective). These
and other questions were examined in the form of aqualitative
evaluation study conducted by Invesco, one of theatgest inde
pendent investment companies in the world, in coopeation with
the RiskNET competence portal and under the scie@it direction
of the Rhine-Main University of Applied Sciences ebusively for
investors in Germany and Austria. Some selected réts are sum
marized below.

The risk landscape of insurers

current study 2Study on the impact of Solvency Il o the asset
management of insurance companies® [Invesco Asset dhage

ment Deutschland GmbH/RiskNET GmbH/Hochschule Rhéain

2018] focuses on the question of whether insurers ave changed
their tactical and strategic asset allocation dueot Solvency Il and
in what form this has taken place. In addition, thestudy discussed
the question of whether further changes driven by Slvency Il are
to be expected for the business model of the insurgce industry. In
this context, potential con icts of objectives (e.gin the context of

accounting under the German Commercial Code) or sgE®c ques

tions regarding the structure of investments (e.gleverage in real
estate investments) were also analysed. The studyas conducted
as a qualitative evaluation study and is based onamrative inter

views with 17 selected experts from the ®elds of agt manage-
ment and risk management (usually at board levelydm insurance
companies. The study is intended only for investorim Germany
and Austria.

Many insurers have been facing a strategic and economic dilemmaAfter a consultation period of around 12 years, theEuropean

for years in a politically induced low-interest phase that hasted
for many years. The continuing density of regulation, coupled wiit
an extremely low interest rate environment and a continuing rdter
hesitant monetary policy normalisation of the European Centta
Bank (ECB) (compared with the US Fed), are among the factohat
characterise the risk portfolio of insurers (see Fig. 01). In addition,
there are other factors that have a massive impact on the risk map.
These include, for example, (geo)political and regulatory uadain-
ties as well as the entry of new market participants with disrupte
business models (see Lemonade or Oscar as fully digital provile
whose business model is based on arti®cial intelligence metts
among other things). These developments are complementedyta
societal change in values of the so-called adigital natives® gen-
eration that has grown up in and moves within the digital world.

Solvency Il regulatory framework has been in forcgince January
2016. The Framework Directive 2009/138/EC was alrdg pub-
lished in 2009. Under the modi®ed framework, insunes must now
have suf®cient capital at their disposal to be able® cope with
even negative events or risk events which, statistilly speaking,
occur only once in 200 years (safety level of 99.percent). These
losses can result, for example, from massive distans on the
capital markets (so-called market risk). Against & background,
Solvency Il places high demands on governance andgulatory
reporting of market risks, particularly in the invetment area.
The assumed stress values for capital market riskepresent the
strongest driver for the regulatory capital requirenents for insur
ance companies. Here the basic rule applies: theskier an insurer
invests the money, the more equity must be reservefbr risk

Thus + based on independent studies + the young generation ismaterialisation.

also characterized by a willingness to take risks and quick aati,

analogous to computer games, where risk behavior quickly leads Governance of investment activity at the heart of S

to the goal - after a @game over?, you simply restart again. This
3generation Z° is diametrically opposed to the 3generation X° of
afully comprehensive insurance® and will have a massive in uence
on the business model of many insurers.

To illustrate the relevance of investments in thensurance indus
try, selected economic variables are compared W Tab. 01. The

olvency Il
At the heart of the regulatory requirements of investment policy is
the governance of investment activity required by @vency II. Insur
ance undertakings must provide for their investmengovernance
within the framework of proper business organisatio pursuant to 8
23 VAG and Art. 258 Solvency Il Regulation EU2019831n accord
ance with the 2Prudent Person Principle® (§ 124 VA the Three
Lines of Defense (TLoD) must be taken into accouatcordingly:



1st line of defence: Implementation of the Prudent Person Princi-
ples by naming, training and further education (®t and proper) fo
the risk takers and risk owners of the investment.

2nd line of defence: Implementation of the risk management and
risk controlling function in capital investment by ensuring tk sub-
tasks asset liability management, asset allocation with spatcon-
sideration of derivatives trading, management of liquidity and co-
centration risk, use of external ratings, management and contraf
investments in securitisation positions, management and controf
possible lending, allocation in infrastructure investments ahmap-
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that alternatives are increasingly being sought, especialfgr new
business.

The partly high administrative and organisational effort is seensa
critical, which leads to a @principle-based® view of investnent pro-
cesses. This increases the risk of only having to invest a minimal
amount of time and effort in order to comply with guidelines and

to ful®l what is formally important with a kind of dtick mentality® .
The negative consequences of an investment policy induced bglS
vency |l for long-term investment income are also viewed citilly.

In conjunction with a large administrative and organisational oudly

ping of investment risk in the Own Risk and Solvency Assessmentfor Solvency Il, the insurance company's total income also safs

(ORSA) as part of the risk and solvency assessment.

3rd line of defence:
ment that is commensurate with the risk.

Solvency II: 2Tick mentality® and 2compelling® seco  ndary
condition

With regard to tactical and strategic asset allocation, the sty
results show that the majority of insurers continue to rely on saf
forms of investment despite Solvency Il. The in"uence of Solvenc
Il on asset allocation is considered negligible by the majorityalso
due to the good and long-term corporate capitalisation. However
in the course of the low-interest phase, it has become apparén

as a result.

The internal audit process reviews an invest- The future in"'uence of Solvency Il on asset allocation is consist

ently assessed by the majority of insurers surveyed as negligible
In the question of the application of internal models versus the
standard approach, both approaches are taken and, dependingno
the organisational structure and size, both model approaches ar
applied.

In principle, Solvency Il does not prove to be the decisive in ueimg
factor of insurance business corporate policy, but rather a dman
datory® secondary condition that often has to play a role in the
insurers' regular operations and leads to a not inconsiderabgfort.

Source: Invesco Asset Management Deutschland ikiNET/Riochschule RheinMain 2018, S. 10
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Sustainable fund investments in SM
economic capital

Since 2013, Rantum Capital £ a fund asset managemenompany domiciled in Germany = has been investing
in German SMEs in the form of subordinated loans. @er this period, they have provided ®nancing to aikge
number of SMEs in different situations. In this aitle, the authors will provide a detailed exploratin of their
experience with this investment strategy, its sustaability requirements, the associated risks and t@rn oppor-
tunities, from their perspective as senior execut®s at Rantum Capital, and also give a detailed appisal of
future prospects.
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AN
Measuring the success of complianc

Companies spend huge amounts of money attempting to ensure tht they do not do anything wrong when it comes
to compliance (adherence to legal and internal regulations)n recent years, banks in particular have introduced
comprehensive compliance management systems that aim togrent and reduce misconduct. They put in place
additional controls, barriers and checks but all too often mong is being thrown out of the window. To prevent
this happening in future, the Compliance Index Model enableshie implementation and effectiveness of formal
compliance management systems to be effectively controlleahd allows measurement of whether a change in the
compliance culture has actually occurred due to adherence tihe measures adopted. This lays the foundations for
effective compliance management.




Measuring the success of compliance
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Y
ltaly's banks and Target-2

Systemic risk is so called because its impact can affect thalsility of the entire ®nancial and economic system. In
the past, it was almost always the case that systemic crises wenot perceived before their occurrence or, if they
were, it was only by a tiny minority. In 1929, the few critics o were warning of the harmful + and foreseeable +
disastrous impacts of monetary expansion were, almost witha exception, representatives of the Austrian School
of macroeconomics, which was just becoming established ahat time. The longer the party of the @golden 20s°
went on, the more they were ridiculed.
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Redenomination Risk, Italy s budget
problems and market fears of a secc

European sovereign debt crisis

The European sovereign debt crisis had a major imglaon market developments on the global bond markes.
Countries whose ®scal situation was viewed more siically by investors had to pay signi®cantly higheisk
premiums to cover their ®nancing needs. After somime, investors' concerns have receded into the bagkound,
but the discussions about Italy's national budget &ve now raised fears in the market. In this contexthe study
focuses on the challenges posed by the redenominatn of risk and, above all, discusses the implicatia for risk

management.
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Risk Preference and Brain Structure
Individual differences

Scientists and non-scientists alike are interested in studgirisk-taking behavior and the reasons as to why some
individuals take risks and others do not. That's because soamy of the systems and activities we have in place in
our society today depend on people to behave a certain way wherhey make decisions involving risk. Neuroscience
allows us to validate theoretical models of decision-makby analyzing patterns of neural activity in implicated
brain regions. A question of interest is thus how our risk attitdes are affected by differences in the structural con-
nections between brain areas that carry out different parts of the decish-making process.

Functional Magnetic Resonance Imaging (fMRI)

In functional magnetic resonance imaging (#\eltbf
blood oxygenation is used as a proxy to meastigtyef
the neurons in that region of the brain. Resezantweate
experimental tasks in which subjects are reqdieitie
between options that carry different levelsaidiskeasu-
re brain activity at different timepoints ofciemenaking
process (see Bigd1B). With well-thought-out hypothese
this can help us discover which brain regictis@duang a
certain part of the decision process, and wieetwdence
supports theoretical predictions from ®narsiced thexory.

Structural Magnetic Resonance Imaging (sSMRI)

The brain has millions of cells called neurcmsowimuni-
cate through electrical and chemical signalsfroas e
to cell via long, thin structures called axotggay meatter®

in a brain consists primarily of cell bodieshiteerdatter®
consists of axons, which connect individual, reeurdies!
together in rope-like or fan-like structures.MRdingeu-
roscientists can quantitatively characterizgrbcaime by
methods such as T1-weighted magnetic resonargarihag
diffusion-weighted imaging.

T1-weighted images provide an overview of bcaimestr
such as whether a given area contains mainlgtgmay
white matter or cerebrospinal "uid. They cae afax ko

divide the brain into anatomically de®ned radigana
quantitative information about them, such asaagthick-

ness or volume. (seerfigC).

Diffusion-weighted images allow us to non-ysisigyel
white matter tracts. In this method, the ditfsiater in the
brain is used to characterize the white mageramaecting
gray matter regions (see BitD).




-Risk Preference and Brain Structure: Individual tifences

The anterior insula (Al) and nucleus accumb&naréNAg
shown irA. An example of fMRI results can be &en i
which displays a slice similar to thatThe yellow re-
gion indicates activity in the N@&ahows a processed
T1l-weighted image, where each color indicatereiat dif
cortical or subcortical regidshows a similar slice in a
diffusion-weighted image. The colors indicater wheth
primary direction of diffusion is in the xayisr z
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About Firm and Mission Statement

The Frankfurt Institute for Risk Management and Redption (FIRM) was established in 2009 under the apices of the
Society for Risk Management and Regulation, an assation of members including renowned German ®nanal institu-
tions, corporations, advisory ®ms and the State dlessen. Among its founding members are Deutsche Ba AG, DZ
BANK AG and Landesbank Hessen-Th$ringen, thus repeating all three pillars of the German banking seor: the
privately owned banks, the publicly owned savingsdnks (Sparkassen), and the cooperative banks (Vdikaken and
Raiffeisenbanken). In addition to the participatiorof almost all major banks in Germany, FIRM alsodludes prominent
representation from the insurance sector through Ailanz SE, and from the securities markets throughditsche B*rse AG.
FIRM cooperates with the Frankfurt School of Finae& Management, by the House of Finance of the Goée University
of Frankfurt, and by other universities and workai teaching and research closely with these renowneidstitutions.




Advisory Board: Review and outlook

Prof. Udo Steffens in his new role as Chairm&of F

Once again, the sun shone over the ®nancial markets for a lotigne in 2018. In the second half of the year, however,
the signals heralding an end to the long boom phase intensi®e These global fears were prompted by the trade
dispute between the USA and China, but also by European conger. Chief amongst these were issues involving
Italy, France and a disorderly Brexit. As a result, the cossiles addressed by FIRM + risk management and regulation
+ were making headlines again. In the new year, ®nancial intermediariedlydiecome more aware of these issues.
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Compliance Risk Round Table:
Topics and outcomes 2018

The Compliance Risk Round table, founded in 2015, is a well{ablished institution by now. Four times a year com-
pliance representatives of ®nancial institutions as wel academics and business consultants specialized in that®e

come together and discuss compliance trending topics. Participahtist is constantly growing.
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FIRM launches Asset Management
Risk Round Table

Much has happened again in 2018. One highlight among many was ctinly the start of the FIRM Asset Manage-
ment Risk Round Table on the initiative of Manuela Better (Menab of the Board of Management of DekaBank
Deutsche Girozentrale, CRO) and Frank Westhoff (Member ofd@fBoard of the Association for Risk Management

and Regulation).

ber:
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The Personal Members' Round Tab
IS taking off

With interesting presentations, renowned participants ad guests, lively discussions and a growing circle of partici-
pants, the Round Table of Personal Members provides a good opponity for regular exchange on current develop-
ments in the banking sector.

Coordinators of the
1FIRM Individual Members™ Round Table?:

Prof. Dr. Martina Br#ck

Professor of Risk Management,
University of Koblenz,
Remagen

Peter B#rger

Managing Director,
Risk & More Consulting
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Practice-oriented research and
teaching at Goethe Business Schoo
part-time Master in Finance progran

In the wake of the globalization of ®nancial market, ®nance has become a hugely dynamic and fascimagi®eld,
which is not only a key driver of organizations butlso of industries and markets. At the same time®nance is under-
going enormous changes, stemming mainly from disrugve technologies in the ®nancial sector as well #®m a regu-
latory wave in the aftermath of the ®nancial crisiand the ever-increasing need for state-of-the-antisk management.

In order to take up changing market parameters in the world of®dnance, the well-established Master in Finance pro-
gram at Goethe Business School (GBS) has recently been exvisnd restructured. The innovative part-time program
provides a deep dive into the intriguing world of ®nance andto its main future drivers: ®nancial technology and
risk management & regulation. The English-language progmais excellently positioned to help ®nance professionals
manage current market drivers. The job-compatible format erdes participants to fully exploit their professional
potential and the well-balanced curriculum provides speci®c tramg in individual ®elds of knowledge.

In the abstract available below, Master in Finance graduate Wwa Niederpr$m discusses the suf®ciency of new regu-
lations to break the vicious circle between banks and soveggis. Inspired by her daily work, the piece illustrates the
immediate practical relevance of the program's content while boosting stlents™ analytical capabilities.



Frankfurter Institut flr Risikomanagement und Regulietung
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Education in Risk Management and
Regulation at the Frankfurt School

The pace of changes in regulation is slowing down,he relevant departments in banks and ®nancial instiions
have been set up and business models have been lalg adjusted. In short, risk management is becoming
something normal. Several years ago, the FrankfurcBool of Finance & Management decided to focus acadeic
education in risk management on the target group of ron-experienced students - as in the other areas ohe
Master of Finance.
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Award of FIRM Research Prize 201
and research funding

Following the established two-year cycle, the Research Rriizom the Frankfurt Institute for Risk Management and

Regulation (FIRM) was awarded in 2018. It honours the best@womic dissertation in the ®eld of risk management
and regulation + including compliance + by ®nancial instiions. The Hessian State Minister for Economic Affairs,
Energy, Transport and Regional Development, Tarek Al-Wazir, agairsamed patronage.
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FIRM Alumni in dialogue with CROs

Once again we look back on an eventful and exciting year. A spid highlight was the event format 3CRO Insights +
Behind the scenes of the Executive Board®, which was succesttf established under the patronage of FIRM on the
initiative of the two FIRM Alumni Coordinators Dr. Sebastian Rick and RpiDreher.
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Support, research, setting the tone

The Glash$tten College promises to provide the @ésoutlook for your meeting® and calls itself the aentre for
communication®. So it was the perfect place for theFrankfurt Institute for Risk Management and Reguteon (FIRM)
to hold its two-day event consisting of the FIRM Reearch Conference (June 14) and the 2Annual Offsiteon June
15, 2018. Organisers of the expert conference promsied discussion of the very latest issues in risk megement
and regulation. The new Chairman of FIRM, Prof. Ud8teffens, opened the ®rst day of the conference.t&ffens,
the former President and Director of the FrankfurSchool of Finance & Management and the new Chairmariook
over the role of FIRM Chairman from Frank WesthoffThe content of the event re ected the times of ecanomic
and geopolitical change we are living in.
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Honori®c speech by Uwe Fr*hlich ...

Presenter of the award, Uwe Fr*hlich, with theswirthe FIRM Research Prize: Marius PédigffelKr&ter and Elia Berding (from right).

Prof. Dr. Lutz Johanning, WHU * Otto Beisheiof Beimaglement. Monika Dissen and Hanjo Seibert, the coorditta¢ors o
Compliance Risk Roundtable in 2018.




HBFEITE AND RESEARCH CONFERENCE

Top-level presentations, such as this oneank[3cikiler (Munich Re) and his topic: 2BigBtsta M Break conversations.
Disability Insurance®, made a major contribthimguality of the conference.

Manual Better, Executive Board Member, DekaBank. Discussions between Prof Helmut Grindel (Goethe  Jan-Erik K!nstler (ING-DiBa) and his positiezkoakthe
University of Frankfurt am Main) and Alexanler Scha Compliance Risk Round Table.
(d-®ne).

Networking and conversation. Side discussion between Dr. Nader Maleki Oima¢Batkers Forum) and
Jirgen Sonder (Intrum Justitia).

Dr. Bettina Mohr, LBBW Landesbank Baden-W!rttemberg Conversation during the break between Dr. ttigt¢Repervisory Board Chairman at Morgan Stanley
Bank AG, President, Frankfurt Main Finance) BndWotfgang K*nig (President of FIRM, Managing
Director, House of Finance, Goethe Univeegsikfiat Bm Main).




Christoph Schwager (RiskNET) in conversation with Jochen Peppel Dr. Nader Maleki (International Bankers Forae),Réib (Member of the Managing Board,
(Oliver Wyman). Raiffeisenlandesbank N$-Wien AG) and RosalimEEegteeal Financial Supervisory Authority, Ba®n)

Prof. Dr. Thomas Kaiser (Goethe Universityuof &maidin), Dr. Sebastian Fritz-Morgenthal Prof. Wolfgang K*nig (Goethe University of Faamkaih) presents the
(Bain & Company) and Ralf Wollenberg (Bankrgushiaaeniieir opinions. latest FIRM-research projects.

The candidates and subsequent prize winners ... Y, of the FIRM Research Prize ... ... during their respective presentations ...

... engaged the attention and stimulated disamesigrthe audience (here Dr. Frank SchilleiRB)unic Prof. Dr. Thomas Kaiser, Dr. Henning DankenBramkd®ameike.




FIRM & Frankfurt Main Finance:
Partners from Day One

Frankfurt Main Finance, the association to promote the Frafikrt Main region as a global ®nancial centre, shares a
common history with FIRM, along with a common mission. The tworganisations have been fraternal partners from

day one. And both share the goal of strengthening the position 6Frankfurt as a ®nancial centre. But in furthering

this common goal, each organisation brings a very differerfocus and set of competencies + while Frankfurt Main

Finance is a location initiative and a mouthpiece for the citgs a ®nancial centre, FIRM is committed to promoting
research and teaching in the ®eld of risk management and regulation.

FIRM i

Frankfurt Institute for
Risk Management and Regulation
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