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Relevance of Process Modeling & Analysis in BPM =

... a simplified view on the BPM lifecycle [Becker, Kugeler, Rosemann 2008]

Redocumentation of
Improved Processes

As-Is Analysis

Process Process

To-Be Process Modeling Analysis To-Be Process
Modeling Analysis

Initial As-Is Process , Process
Documentation Improvement

Business Process Modeling and Analysis in Banks
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Motivation: Initial Situation and Problem Statement =

Initial situation:

a) Dbanks face increased competition, pressure to reduce
costs, financial crisis, cherry-picking by customers, ...

b) as aresponse, banks try to optimize and reorganize or even
industrialize their business,

c) and in doing so, banks model their business processes and
analyze these [Spath et al. 2007]

Problem statement:

d) according to a BPM study in the financial sector [Becker et
al. 2010], banks, however, have high modeling efforts
[Mendling, J.; Reckers, J.; Reijers, H. A. 2009] and fail to
unlock the value of their models (utility), which primarily
comes from process analysis that leads to optimization

e) thus, there is a need to model and analyze processes more
effectively and efficiently in banks, in order to identify
process weaknesses

Business Process Modeling and Analysis in Banks

3| Burkhard WeiRR




Design Science Approach

Business Process Modeling and Analysis in Banks

Research Questions =

What is the status quo of BPM in banks?
Do banks face problems within their business process modeling
projects, and if yes, which?

How can banks

a) model their business processes efficiently and effectively,

b) while at the same time being efficient and effective in
analyzing their business processes with regards to
identifying process weaknesses, operational risks and
compliance issues, and thus enabling them to optimize
their process landscape?

How can obtained knowledge on efficient and effective
business process modeling and analysis be disseminated into
academia and industry alike?

Burkhard Weil




Related Work and Theoretical Background m

Research on

Evaluation of SBBL in Public Administrations
[Riackars 20101

Theory on Semantic
Process Analysis in
Public Administrations

Process Analysis in

Public Administrations New Domain-

Specific

[Pfeiffer 2008] [Rackers 2010]
Approach to
Theory on g Research on Design Process
Construction = and Application of Modeling and
of SBBL for Process =& SBBL for Process Analysis -
Modeling in Public i’ Modeling in Public PICTURE
Administrations =f Administrations —
[Falk 2007] é [Algermissen 2007 Zbproach
Theory on Semantic Building Block-Based Languages (SBBL)

[Pfeiffer 2008]

Theory of Conceptual Modeling and Conceptual Modeling Languages
[Brekle 1972, Golin 1991, Wand et al. 1995, Guizzardi et al. 2002]

Business Process Modeling and Analysis in Banks
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Bridging Public Administrations and Banks m

For public administrations a solution to effective and efficient
process modeling and analysis has already been found.
For banks this is not the case yet!

However, banks and public adminstrations have many similarities:
a) both largely offer services and almost no physical products to
their customers

b) both largely deal with information

c) both have high personnel costs and depend upon human labour
d) nevertheless, both also make use of IT to a large extent

e) both have highly standardized business processes for most of
their products / offered services

f) both are under high cost pressure (banks largely due to
competition / globalization and public administrations largely due
to household deficits and insufficient tax income)

g) ...

Business Process Modeling and Analysis in Banks
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Theoretical Background for Igniting the Research Process m

Dissemination

Evaluation of SBPML for Banks in
Terms of Process Modeling and Analysis

Demonstration of Process Demonstration of Process

Modeling Approach Analysis Approach
in and for Banks in and for Banks

Design & Development Design & Development
of Process of Process

Modeling Approach Analysis Approach
for Banks for Banks

Design Science Approach

Problem Setting + Objective of a Solution:
Transferability of Domain-Specific SBBL from Public Sector to Banking Sector

Theory on Method Engineering + Design Science + ...
[Gupta, D.; Prakash, N. 2001; Ralyté, J.; Deneckére, R.; Rolland, C 2003; Ralyté, J.; Rolland, C.; Deneckére, R. 2004, Hevner et al. 2004, Peffers et al. 2007

Business Process Modeling and Analysis in Banks
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Agenda m

Business Process Modeling and Analysis

1. On Effort and Utility of Process Modeling in Banks

2. Semantic BPML for Modeling

3. Semantic BPML for Analysis

4. Semantic BPML for Operational Risk Management

5. Semantic BPML for Business Process Compliance

6. Outlook

Business Process Modeling and Analysis in Banks
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Goal Setting: Need for A New Approach to BPM? =

Lack of Studies: Currently there have not
been sufficient studies on the effort and
utility of process modeling and analysis in
the financial sector

A New BPM Approach: Recently,
however, a new approach to efficient and
effective process modeling and analysis
was developed for public administrations
with a high potential to be also useful to the
financial sector

- Goal: Exploratory investigation of the effort
and utility of process modeling and
analysis in the financial sector to identify
need for new BPM approach for banks

Business Process Modeling and Analysis in Banks
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Studying BPM from a Process Model Lifecycle Perspective =

How much effort,
without direct utility creation,
IS spent for process modeling?

How much utility is gained by
,using“ process models
for different purposes?

~Process Model” Life Cycle

:11l=p'-.| inwiolwimg effort without direct utility creation

l.':rualinn of Process Steps invalving effort with direct ufility creation
Madel
Analysis of Application of
Process Model

Process Model
Process Modal r -
"“' = Ut "}., Ui\~

Business Process Modeling and Analysis in Banks
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Investigating BPM in the Financial Sector — Database =

2467 email contacts in
German, Austrian and
Swiss banks

Database

Response rate of 4%

* 97 Responses
* 72 Respondents with
BPM initiatives
*One instance
per bank

Aggregation
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Data Presentation: Effort-Utility-Ratios =

Benchmarking of Banks regarding
Effort-Utility-Positions

00
Effort-Utility-
o Ratio < 1
()
) ‘I

! Util|ty

Banks invested 61% of the
maximum possible efforts.

Banks only got a return of 45%
of the maximum possible utility.

Thus, the 60 banks participating
In our study seemed to be
Investing more on the effort
side than they actually got back
as a possible benefit from their
business process modeling
effort.

/
=
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A
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-
=
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Business Process Modeling and Analysis in Banks
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Data Analysis: Idea of Discriminating Variable =

Perfectly Discriminating Variable

? ?

. Question: .

What may be the factor that
Influences, if a bank has a positive
or a negative effort-utility-ratio?

|dea:

s there an item in our survey, ,
which can be used to explain Why 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
banks have a positive or negative

effort_utility_ratio? B satisfied A Dissatisfied X  Not known

Business Process Modeling and Analysis in Banks
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Data Analysis: Idea of Discriminating Variable =

a) the usage of individual (enhanced)
modeling methods compared to standard
modeling methods (without any
enhancements)

b) the satisfaction with the cost-effectiveness
: : : of creating business process models
4 items with respect to business (modeling and validation) with respect to a

Process model_ing Ianguages that could certain used process modeling method
possibly explain the difference of banks

having a positive or negative effort-
utility-ratio were analyzed from the c) the satisfaction with the cost-benefit-ratio

original set of the questionnaire of process model maintenance with respect to
a certain used process modeling method

d) the satisfaction with analysis possibilities
offered by the used process modeling method

Business Process Modeling and Analysis in Banks
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Data Analysis: Standard vs. Specialized BPML =

Usage of Individual vs.
Standardized Modeling Methods

Effort-Utity- Not good for explaining

i satisfaction with process
AL modeling initiatives.

A
yr
=

Ratio< 1

\
\

N

y |

S | However, using standardized
AL m | modeling methods without any
Ee extensions often seems to have
-__ a negative influence on overall
=

satisfaction with process
modeling initiative.

.
Ilﬂﬂéﬂﬁ

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

) Banks using individual Banks using standardized
modeling methods modeling methods

Business Process Modeling and Analysis in Banks
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Data Analysis: Cost-Effectiveness of m
Model Creation Due to BPML

Cost-Effectiveness of
Creating Process Models

Effort-Utility-
Ratio <1

Not good for explaining
satisfaction with process
modeling initiatives.

However, many costs invested
during initial process model

el

creation seems to reflect
negatively on overall
satisfaction with process
modeling initiative.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B satisfied A Dissatisfied X Not known

Business Process Modeling and Analysis in Banks

16| Burkhard Weil}




Data Analysis: Cost-Benefit-Ratio of =
Process Model Maintenance Due to BPML

Cost-Benefit-Ratio of
Process Model Maintenance

Effort-Utility-
Ratio <1

Not good for explaining
satisfaction with process
modeling initiatives.

However, low cost-benefit-ratio
regarding process model

maintenance seems to reflect
negatively on overall
satisfaction with process
modeling initiative.

‘—-A s
-

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B satisfied A Dissatisfied X Not known

Business Process Modeling and Analysis in Banks
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Data Analysis: Analysis Benefits Due to BPML =

Benefits of Analysis Possibilities
Offered by Modeling Method

Effort-Utility-

Rate =t Analysis possibilities of applied
modeling method seems to be a
fairly good indicator (with a few
exceptions) for explaining or
detecting satisfaction or
dissatisfaction with overall
process modeling projects and
especially positive or negative
effort-utility-ratios.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B satisfied A Dissatisfied X Not known

Business Process Modeling and Analysis in Banks
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Data Interpretation and Key Findings =

Key

Findings

Existing BPM languages are not ideal:

51% of banks were not satisfied with available
methods and partially even willing to create
own methods

Many general purpose modeling languages (e.g.
EPC, UML AD, BPMN) support automated
analysis only to a very limited degree and
consume many human resources for modeling.

Combining both ease of modeling and analysis
and integrating these aspects into the
methods used and tools seems to be a
promising approach.

Business Process Modeling and Analysis in Banks
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Agenda m

Business Process Modeling and Analysis

1. On Effort and Utility of Process Modeling in Banks
2. Semantic BPML for Modeling

3. Semantic BPML for Analysis

4. Semantic BPML for Operational Risk Management

5. Semantic BPML for Business Process Compliance

6. Outlook

Business Process Modeling and Analysis in Banks
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Problems of Traditional Approaches =

Universal Business Process Modeling Languages

Problems of traditional approaches

=L ==_ = hard to understand
= =i (domain neutral)
== = hard to compare

= (high freedom degrees)

- = hard to explain
(expert knowledge neccessary vor
modeling)

= hardly affordable
(very detailled modeling / not
economically)

= hardly usable
(missing semantic analysis capabilities)

om0
I
a

Business Process Modeling and Analysis in Banks
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Requirements for Solving the Process Modeling Dilemma =

Universal Business Process Modeling Languages

=_ = Solution
Modeling

=1 - = predefined building blocks

% i = domain-specific languages

= = = decentral and distributed modeling

= = activities

K. = direct interaction with business specialists
y = simple syntactical rules

[

— Use / Analysis

= comparison of models
e = goal-focused modeling
(relevance / economically)

L
o
ik

f
D00

Business Process Modeling and Analysis in Banks
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Universal Business Process Modeling Language

Document /
Information Comes In

TR
[

|

\ 4

N

e |

Document /
Information Comes In

Solution: Domain-Specific Semantic BPML =

{
Enter Data into IT

]

ponnanongo
b

»
0

I
[

00
100
i

Ogd o%ggomn Taokandn
[

Information

J
i
[
i

Verification of Document /

Tl
[

| 00000
[

Information

Forward Document /

Business Process Modeling and Analysis in Banks

Enter Data into IT

Verification of
Document /
Information

(N

~ »

Forward Document /
Information

Semantic BPML

Domain-specific
process building
blocks for public

sector which
resembles banking
sector in many
ways

23
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Prozess: Bewohnerparkausweis ausstellen

Eingehendes Dokument:
Antrag auf Bewohnerparkausweis

Art des i

Am,ag auf Bewohner- [ 2v 95% durch personliche Ubergabe,
. N zu 5% per Post
parkausweis geht ein
(“J] Formelle Priifung auf:
"E}\ Volstandiget
Bendtigte D
Unterlagen auf Fahrzeugschein oder Fahrzeugbrief,
Vollstén digkeit prifen Personalausweis oder Pass
=5 Verwendete Dokumente:

Antrag auf Bewohnerparkausweis,

me— Fahrzeugschein oder Fahrzeugbrief,
is oder Pass
Anspruchsvoraus-
setzungen priifen
T

Erfasstes Dokument:

Erstelltes Dokument:

Parkgenehmigung
drucken

Parkgenehmigung

Verwendeter Drucker:
HP Laserjet

Ablehnungsbescheid
drucken

Antrag auf Bewohnerparkausweis Ablehnungsbescheid
Verwendete Software: — Verwendete Software:
Antragsdatenin EDV || MESO Ablehnungsbescheid || Microsoft Word
libernehmen erstellen
Gedrucktes Dokument: Gedrucktes Dokument:

Ablehnungsbescheid

Verwendeter Drucker:
HP Laserjet

Erstelltes Dokument:
Bewohnerparkausweis

D

Ablehnungsbescheid
geht aus

Ausgehendes Dokument:
Ablehnungsbescheid

Art der Ubergabe des Dokuments:

zu 95% durch personliche Abholung
2u 5% per Post

Jahresgebiihr
kassieren

Erlaubte Zahlungsweisen:
Barzahlung, Uberweisung

Verwendete Software:
MESO

Voraussetzung: Zahlungseingang

Ausgehendes Dokument:

geht aus

Art der Ubergabe des D
2u 100% durch personliche Abholung

11 Elements
©

Comparison of SBPML and EPC

51 Elements
®

Fanrzeug
schein oder
Fahrzeugbrief

parkausweis

Fahrze
schein oder
Fahrzeugbrief

Atagat
Bewohn
parkausweis

Business Process Modeling and Analysis in Banks

Bewohn
parkausweis

Ablehnung
bescheid

Ablehnung
bescheid
g
d

Ablehnungs-
bescheid

Ablehnung
bescheid

24
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Sample Process from a Bank Using SBPML Method =

Process ,,Handling of
Decedent’s Estate”

i3

Archive certified copy

nf Aanth ~artifinata
VIl ucdalul Lol unvaic

5

Archive Document /
Information

[ P 5 |
g i‘@ 1. : 1)
S - 8% . { ka
. Sl Set profile of ;l min ] Determine decedent's 5min
Subprocess ,,Screen z‘, 5 § customer to % B account balance for
decedent’s estate” ol < ~ ,decedent" Sl fiscal authority
! v

2 = é Y g N
g é % é § %/ Bl Communication Channels % 8 _% 0
R Decedent’s estate f|  Certfied copy of / =) =] Forward decedent's /@ @
§ . E =] g 1 e [S)y= m
5 case comes in L i~ g death certificate 5 account balance to g
- 358/10%| 5% [20%30% 0% | || M comesin 65% 10% 5% 20%.0% 0% | || [ fiscal authorty | | 90%10% 0% | 0% 0% 0% |

Business Process Modeling and Analysis in Banks
-
25| Burkhard WeiR3 ERCIS




Views of the SBPML Method =

Process View

Subprocess |

Organizational View

,Who carries out an activity?“
Organizational Model
[Dep. 7] [Dep.2 ] 5 carried out by

Office 10 Decedent’s Estate

Specialist

Enter credit
application data into
IT system

L

Process
Building Block

Business Object View Process View

,What is being processed / produced?* »What is being done how?*

/
Business

Object Model

Anchpr|
' - he
A . Process
e

—

: . Buildin | pr——
Enter credit 9

application data into ELETE
IT system
H
2

Subprocess V E

Variant A Variant B

=
=}
T
L
=3
[=%
<<

Credit Application

=
=}
=1
R=
o
@
a
—
<5}
o]
=
w

f

Resource View

»What is being used / required?*

@ Resource

Model

uses / requires

SAP

Business Process Modeling and Analysis in Banks

-
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Application

Modeling Using Views of the SBPML Method =

Business Process View

Organisation View

,What is edited/created?*

Application

is Input

uses

Business
Credt object model

,Who carries something out?*

O 7] [0 2] [Og 3]
|Unit101|

Enter Datainto IT

Carried out by CXO

A

Enter credit appliction
data into IT system

Process building block

With what is something carried out?“

@ Resource model

SAP

Resource View

Business Process Modeling and Analysis in Banks
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Concept of a Process Building Block =

Process Building Block Set m Type

o Define amount of types (building block set)
0 Evaluable semantic
o Association of a definite symbol

m Free short name
0 Free vocabulary / higher readability
o Open meaning

- Configuration | Att” bute types
- Operationalization . . .
- Description o Configurative attributes
o Definite semantic / details of the building blocks
o Operational attributes
- Organization model . .
- Business object model o0 Evaluability / measurement of model evidence
- Resource model Lo .
o Descriptive attributes

' o Free additions like comments and notes
m Relationship types
o Organisation (internal/external)
o Business objects
0 Resources

i~
5]
=}
om
=)
=
=
5
om
1)
7]
[}
o
o
<
[

Relationship Types

Business Process Modeling and Analysis in Banks
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Introduction of Configurative Attributes =

HE“IF Verification
Verify Verify Reconcile Components
Completeness | | Reasonability Data s 3 4 Completeness |Z
S Perform a Formal
= > e
Verify - & Verification Reasonability X
Determine submission Data Reconciliation |:|
Responsibility within —
deadline Responsibility |Z
Deadline ]

m Precise description of activities with regards to content

m Reduction of the number of process building blocks

m Unchanged analyzability
o E.g. ,.Where in the present process does the integrity check take place?”

Business Process Modeling and Analysis in Banks

Burkhard Weil



Introduction of Operational Attributes =

Request Request Request Request Request Input Channel
came in via came in via came in came in was expressed
mail email via fax via phone personally
;@{\‘
\/‘ 5
Document/
. <3l Information Comes in
Verify o
Completeness

of Request

m Faciliation of the evaluation of process elements
m Allowance of complex analysis across multiple processes
o E.g. comparison of input- and output channels in different organisational units

m Dependent on the modeling objective modifications are needed
o E.g. capturing of time or of information about the degree of utilisation
o It has to be checked if it is possible to capture data in advance

Business Process Modeling and Analysis in Banks
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Integration of Information about the =
Control Flow by the Use of Attributes

™~
Determine Verification
b " channel of Components
ocuments . e
Missing additional
have to be Rl claim Completeness X
checked for handed in -

completeness Reasonability |:|
\/ Data Reconciliation | [ ]
Y \VJ v Responsibility ]
Missing Missing Missing Deadline |:|

documents have documents have\ /documents have

Verify to be requested to be requested to be requested
Completeness via mail via fax via phone g(—\}
of documents * £ b
o O
> B -
Request Request Request B perform a Formal
documents via| |documents via| |documents via 3 Verificati
® mail fax phone entication

' ' Verification Results

p
Documents Doct;r;;ents —Q? x
are complete incomplete

Y

Documents
were not

handed in

Business Process Modeling and Analysis in Banks
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Core Elements of the PICTURE Process
View and their Relationships

Process

Subprocess |

Ok

Enter credi
application data info
IT system

N
o
£

2

Business Process Modeling and Analysis in Banks

Element Types in the Process View =

Process
o Atomic (entirely or not at all) utilised by the client
o Basis: product documentations of the organization
o Concerning inner (support processes) and outer tasks
(core processes)
Sub-process
0 Specific for a process (no reutilisation)
0 Basically within one organisational unit (e.g. one
functional area)
Alternative sub-process
o Relevant differences in the used building blocks with
valuable amount of occurrences
Process building blocks
o Encapsulates the type of activity
o Charged with several attributes
o Basically sequential chain

32
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Evolutionary Development of Bank-Specific Modelling Notation =
Applied Design Science

Research Methodology (DSRM)

Problem Objective of § Design and Devel- Demonstration of Evaluation conclusion
Identification | a Solution § opment of Artefact § Artefact’s Application of Artefact
Case 1: I o
Specialised _@
Bank
> > =i - |5 >
Case 2:
Universal > bg
Bank
Specialized Bank: Universal Bank: , _
« 34 banking processes with * 227 process models, which comprised
+ 84 subprocesses, * 334 subprocesses,
« 258 process variants and » 813 variants and documented
« 693 activities in the form of PBBs + 2,897 activities in the form of PBBs
« specialised bank, focusing only on instalment credits (1product) * Universal bank from Russia, offering a wide range of products,
« bank was operating in Germany and Austria with 60 subsidiary including cash services, credits, deposits, cards and payments
credit shops in different cities * banking activities spread over multiple regional branch offices
« it employed over 1,000 people in 2008 « it employed over 2,000 people in 2008 in 132 subsidiary offices
» who altogether as a bank served 443,000 customers, in South Russia, _ ,
« totalling a credit volume of 4.9 billion euros. « who served 37,000 small and medium enterprises, had over
160,000 depositors and

* issued credits in a volume of 94.2 hillion roubles
Business Process Modeling and Analysis in Banks

-
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Transferring the PICTURE Approach to Banks =

Necessity to model process maps / frameworks
for managerial view on process landscape.

Necessity to model subprocess bundles for
purpose of offering not only complete processes to
external service providers (e.g. other banks), but
also partial processes in terms of finegranular

\ $ business services (coherent parts of processes with
" F il a well-defined economic input and output).

Necessity to enhance the original control flow
concept to make all process flows not only
traceable on the subprocess but variant or process
building block level.

5 key changes

: : Necessity to construct domain-specific process
> e building blocks and corresponding attributes for
. financial service providers including possibility to

model system activities.

Necessity to be able to model customer
processes.

Business Process Modeling and Analysis in Banks

34| Burkhard WeiRR




Introducing the Concept of Process Maps to SBPML =

Business Steering Bank
Control Credit Develop New
Risk Portfolio Credit Product

Sales Bank Production Bank

Area

35

. Process Perform
Pecrgonrgft:i;ed” Sell Credit Credit Credit gg;ﬁ
9 Application Workout
Business Process Modeling and Analysis in Banks
* ERCIS
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Introducing the Concept of Value Creating Subprocess Bundles =

I

[mafunfusfun]
[ o]
[ oo

Value
Creating ||
(Sub)process
Bundle

[Cooon|

|[mEmEunEmmmamaZm] ]
| IS s s} ms]

(OO
(o

[anuuanuuims] S}
[ DomoE

]
[THOHDOE

Control
Flow

External
Process

Process

[ cuiins

Subprocess

Subprocess
Variant

Business Process Modeling and Analysis in Banks

36| Burkhard WeiRR




Introducing the Extended Control Flow Concept m

Old Control New Control
Flow Concept Flow Concept

Subprocess | Subprocess |

Subprocess Il Subprocess Il

Business Process Modeling and Analysis in Banks

-
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SBPML Process Building Blocks and their Sets for Banks

Introducing New Semantics to SBPML =

From originally 24 PBBs
from public
administration sector 8

Information 'S";Z:g‘hata':g were merged into 4
Processing _ Coordination P_BB?, 1 PBB WaS
Sight Document/ eliminated (as it was not
emeten 2 ' used in banks) and 5
5 + . =z 5,, Document / §§ Dokument/ § z PBBs were added (aS
g % - g § — i Information Comes In i={Information Goes Out 5 g % these descrlbed
N e | e = T © frequent activities in
5 Information 2 Information a & & nformation ban ks)
= , ) B - Interruption of Work g }@! g
g g Edli;fg ?;l:t?::t/ § Record / Document é Perform Consultation §‘_ Preparation Activity
- = Original PICTURE
i o —d o specification included
SE Record Data on Data Financial
B3] Archive Document / Destroy Document / Storage Device . .. 163 attl’ibutes In new
E Information Information Activities > )
SBPML specification 11
attributes were
: changed, 17 attributes
3 £ - I (specific to public
] \i{ § E Make Accounting % Make / Receive admInIStratlonS) were
Sgg % i E = Transaction Payment rem Oved an d 1 49
—_ B Reproduce | Copy o att_ributes were added.
© I This resulted in 304

analyzable attributes.
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Business Process Modeling and Analysis

3. Semantic BPML for Analysis

4. Semantic BPML for Operational Risk Management

5. Semantic BPML for Business Process Compliance

6. Outlook
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Business Process Modeling and Analysis in Banks

Potential Process-Based Weakness ldentification? =

How can potential process weaknesses be
detected in an automatic way?

First idea: by systematically analyzing well-
structured information that business process
models contain — esp. those that are
semantically enriched

40

Burkhard Weil




Typical Process Weaknesses in Banks =

Process Weaknesses Description

Media break Change in medium or channel, e.g. from electronic format to paper

Lo [P Te ETR  MUIY-We)le o]l (3o I=1s\ <M Creation of various copies of a document

Lack of standard templates Availability of different templates for same document

O[aTel [T () = I= (R [eYe-1d[e]s W (e ]QMM P |a ce for storage of original document is not defined and leads to increased
documents search time

Transport of documents e.g. via postal services may result in long transport times

and media breaks

Incoming documents and information come in through inefficient channels such

as postal mail

=T el AT { e [aRel e [l1{=1s=l1 14l [ncoming and outgoing channels are not integrated. As a result, documents get

channels lost or media breaks occur
Lack of transparency and Process progress is not transparent. Too much time is spent on waiting times, etc.

traceability

Inefficient output channels

Inefficient input channels

Different IT systems are used for the same process by different
departments/people

The usage of many systems that are baldy integrated leads to inconsistent data,
outdated information, etc.

Unclear specification of competency in master data management can lead e.g. to
an overwriting of data

Multiple formats The same information is stored on multiple formats/media

Many checks and document signatures are there for historic reasons but do not
have a function anymore

Redundant use of IT

Lack of system integration

Redundant data sets

Needless checks and signatures

Business Process Modeling and Analysis in Banks
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Process Weakness Types Formalized in SBPML Notation =

Weakness Types

Patterns indicating Patterns indicating Patterns indicating Manual Activi-

Media Breaks Information Deficits | ties with Automatization Potentials

58 Communication Channels 3 . m Formal verification
R S : -
& H Document / F4=] Request Document / V;gzﬁ;“:; 7' |:| Content verification
k| Information Comes In & Information Information
s z - | 9 3
(o) g = —
1 7 253
8]  Document/ ] Archive Document /
k] Information Goes Out & Recotlipecien) Information
Communication ;f
Forward Document / . i
a Information Enter Data into IT =l Perform Investigation Calculate
&
o
>
|_
c
=
()
—
=
DCE < s N s N
3 =2 =2
1| = =e 24
§ % Bl Verification of Verification of g BEmmiEil)
£ 5 Document / Document / E 5
k=] Information Comes In " } k] Information Comes In
c = Information Information =
=
I Il .
=
< — _
v z - ) == Type of Verification
aj 2‘ -m‘L\ m Formal verification
= ] Verification of -
o Enter Data into IT E Make Inquiry Request Docymentl Document / I:l Content verification
IS Information 4
S Information
(@)
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Lab Experiment Design for Automating Process Analysis =

Phases of the Laboratory Experiment for Demonstrating and Evaluating
the Weakness Detection Approach Based on PICTURE PBB Patterns

Experiment Supervisors

Banking case selection: a bank institute was chosen, as well as a process to study
Process case selection and preparation: a typical banking process was chosen and translated into the PICTURE notation since the process was given in the EPC notation
Phase 0: Participant selection: participants for analysis of process models were chosen and allocated to three groups, as well as experts from bank for validation of analysis results

G 0 aI Of L a_b Prepa- Experiment setup: instructions for all participants were developed, as well as the laboratory environment and materials to be given to each participant were prepared
ration

Experimen

Group A: ,Manual EPC Analysis* Group B: ,Manual PICTURE Analysis* Group C: ,Automatic PICTURE Analysis*

Manual Analysis of EPC Model: probands from this « Manual Analysis of PICTURE Model: * Automatic Analysis of PICTURE Model: the
group (4 BPM experts) each individually and from this group (4 BPM experts) each individually proband from this group (BPM expert) used a
Phase 1: manually analyzed the given EPC process model and manually analyzed the given PICTURE process computer to automatically detect our predefined
D e m 0 n St rate th at Indivi- and tried to detect textually predefined process model and tried to detect textually predefined weakness patterns formalized in the PICTURE
dual weaknesses in the process model process weaknesses in the process model without notation within the digitally available PICTUREI
Process knowing about weakness patterns process model

process weakness el
analysis is easy
using SBPML

Phase
2a:
an d Group
Consen- N
sus Group A: ,Manual EPC Analysis*“ Group B: ,Manual PICTURE Analysis*”
* Consensus Finding for Manual Analysis of EPC * Consensus Finding for Manual Analysis of
Model: probands from this group teamed to find a PICTURE Model: probands from this group teamed to

Gather data
as proof for
effectivity and consa
efficiency

Consolidation of Weakness Detection Results for Validation: all weakness results from previous group phases of each group were consolidated into a final EPC process
mode,| to allow the bank to validate which of all the detected weaknesses were actually detected correctly by the different groups and even probands

Phase 3:
Valida-
tion of

Detected Validation of Weakness Detection Results: the BPM department manager in conjunction with the head of the production department from the participating bank, who was
Weak- responsible for the everyday execution of the business process, validated each detected weakness and gave a feedback if it was correctly identified as a process weakness,
nesses as well as gave a reason for each validation result regarding each (i.e.why a was actually a ing to the bank or not)

Group D: , Validators*

Business Process Modeling and Analysis in Banks
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onstration: Results of Lab Experiment - EPC =

EPC Model of the Banking Process , Credit Application via Postal Mail“ (Part 2,

, Credit Application via Postal Mail* (Part 1)

fcen
v
| sz | i ) g =i
lit
=

® Comnector is green is gray is red missing
Production documents,

ek

rform Request
automatic Production
focuments from Employee
customer

rework for gray.
credit decisiey

Request sent

cre ore
Credit Re Production Credit Production R Production
System Employee system Employee Employee

problems

Nty cail | [creat Ratng
yster ey
2nd credit ustomer data) R 8
applicant ‘completed “completed
Customer
pe ey | |
‘Servic

Intermediate results of :
Lab Experiment o= .
IE3a

cre
applicant data

Credit

System
redit decisior

is green/blue

Process weakness analysis
with EPCs is manually e K
possible but time-consuming e || e

Execute 1st

o credit fraud) Credit fraud
detected detected

Production
Employee

orrespon-
dence File
it

Complete’
Credit remaining
System credit Emloyee 8
applicant data, d cores- Creai%e credit Prod Scre‘m
o offer ystem
Document I Correspor Correspon-
sgenen order Employ dence File os File
Bt Create and
send corres-
Credt i Service Service
Credit order ondence
System Tejected o System P Sy} System
iy
System

Cradt P
Systom =

= Credit

wea System

Document
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Demonstration: Results of Lab Experiment — Semantic BPML =

Contentual Problems

Newcredt order Newecredt oder

anved in anved in
electonic nbox electonic nbox

o automalk e Perform aulomaic
rework due 0 gray rewark due o gray
ot decison it decison

order and screen
documerts

Tor
customerin
clent

Intermediate results of
Lab Experiment:

Record 2nd credit
applcant data

Process weakness analysis
with Semantic BPML is
manually and automatically
possible and less
time-consuming

]
e |

Exeoute 151
et decison

Create and send
conespandence

Compiete remaining

crdit aplcantdata
Create and send

conespondence
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Evaluation: Effectivity of Process Weakness Analysis ®

Group A: Group B: Group C:
Effectivity “Manual “Manual “Automatic
EPC Analysis” Semantic BPML Analysis” Semantic BPML Analysis”

Pattern Weakness Weakness " Detectgd Correct- | Complete- |.. Detectgd Correct- | Complete- DEtECt.Ed Correct- | Complete-
Types Types Patterns Potentia ness ness Potentia ness ness otentl ness ness
yp yp \Weaknesses \Veaknesses \Weaknesses

Information Deficit cument / Informa (15),19 100% (15),19 100% (15),19 100%
Perform Investigation 3 100% 100% 3 100% 100% 3
U””e‘iscst?vri{iecs ' Sight Document / Information - 100% 100% - 100% 100% @ 100%
. 45,6
o 19,6, o
Enter Data into IT 100% 7.(10) 100%
w
2] I
5 Formal Verllrf1|fcatlon _of Document / 100% 9,(14) 100%
= ormation
e : . 12/13
%_ Archive Document / Information 100% 100% 23 '
S
77} Automation Potential Create New Document / Information 11,20 100% 100% 11,20 100% 100% 11,20 100% 100%
Docum(et’;} Jg'e”r‘;‘zjrﬂzmglsg’es out : 100% | 100% 22) 100% 22) 100%
Docume”;éo';; ‘;rk’;";:'oonr:ciﬁsj Out (not 17 100% 17 100% 100%
32 Organizational Breaks Change in Executing Organizational Unit (16), 100% (16), 100%
S 5 for Process 18,21 18,21
£ &
oo Media Breaks Two different IT systems in a process flow 8 100% 1 100% 1,8 100% 100%

. 11= 21= 23=
P 769 49 )
Sum for Slmple and Complex atterns 9 (2) 17 (5) 6% 94% 17 (6) 100%

. = 17= 17=
0, 0, )
Correctly + (Incorrectly) Detected Weaknesses for Simple Patterns 8+(2) 13+(4) 76% 100% 13+(4) 100%
= 4= 6=

0, 0, )
Correctly + (Incorrectly) Detected Weaknesses for Complex Patterns 1 3+(1) 75% 75% 4+(2) 100%

Correctness: % of correctly identified weaknesses of detected "potential” weaknesses
Completeness: % of all "actual" weaknesses that were also detected

Detected “Potential”” Weaknesses: The numbers correspond to the numbers from the potential weaknesses (results from

phase 2a of the laboratory experiment) as depicted in the process models in Figures 6,7,8 and 9. Numbers in parentheses indicate detected weaknesses, which the bank did not see as actual weaknesses. Numbers
without parentheses indicate detected weaknesses, which the bank did see as actual weaknesses.
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Efficiency

Group A:
“Manual
EPC
Analysis”

Group B:
“Manual
PICTURE
Analysis”

Group C:
“Automatic
PICTURE
Analysis”

Group D:
“Validators”

Proband A
(BPM Student)

Phase 1:
Individual

Process
Model

Analysis

20:22 Min.

Proband B
(BPM Student)

11:53 Min.

Average

Proband C
(BPM Student)

29:34 Min.

Proband D
(BPM Student)

20:05 Min.

20:29 Min.

Phase 2a:
Group
Consensus

24:25 Min.

Sum
(of Phase 1
and Phase 2a

Proband E
(BPM Student)

25:00 Min.

Proband F
(BPM Student)

26:06 Min.

Proband G
(BPM Student)

35:45 Min.

Proband H
(BPM Student)

18:30 Min.

26:20 Min.

17:05 Min.

Proband |
(BPM Research
Assistant)

~0:10 Min.

Phase 3:
Validation of
Detected
Weaknesses

Proband J
(Head of BPM

Department of Bank)

Proband K

(Head of Production
Department of Bank)

~ 60:00 Min.

~20:00 Min.

Business Process Modeling and Analysis in Banks

Evaluation: Efficiency of Process Weakness Analysis &

Burkhard Weil

" ERCIS



Evaluation:

Modeling:

« Identification of a stable set of building blocks for core
banking processes

» Simple modeling due to the limited set of building block
alternatives

* Fast modeling compared to traditional modeling

Analysis:

*» Process models useful for analyzing IT investment
decisions, for process comparisons, and for IT
implementation analyses (esp. for WFMS and DMS because
building blocks focus on information and document flows).

*Automatically identifying weaknesses in business
processes possible

Limitations:

* SBPML method focuses on core banking processes (mainly
“production banks®). Not yet proven in “sales banks” (upcoming
case study this year) or “steering banks”.

» Typical (domain-neutral) supporting processes like HR,
accounting, IT department etc. not tested for modeling

Business Process Modeling and Analysis in Banks
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Business Process Modeling and Analysis

4. Semantic BPML for Operational Risk Management

5. Semantic BPML for Business Process Compliance

6. Outlook
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Organizational View

,Who carries out an
activity?“
o Organizational Model

Business Object View

~What is being processed /

produced?*
e Business Object Model

Resource View

»What is being used /
required?*
e Resource Model

input
I output

is monitored by

carried out by

Process View

»What is being done how?*
e Process Building Blocks

e Process Variants

e Subprocesses

e Processes

monitored / controlled by

uses / requires

Integrating a Risk View into SBPML =

afflicted with

Risk View

,Which risk is inherent?“

e Risk Model with hierarchical
Risk Types (Basel Il) and
Attributes

afflicted with
afflicted with

Business Process Modeling and Analysis in Banks
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Operational Risks Building Blocks and Attributes =

Risk Character Risk Attribute
L A T A A _
Likelihood of
o Occurence
Risk Plctura' """""""" \ S
2 g | Average
_ $ 2 Damage
Risk Category [~~~ 7§ £ —
o ) —
ey RiskLabel & 1 Risk Manager
Risk CIassifieZ|' """""""" Risk Type dependent
attribute (e.g. 4 eyes
Lprinciple)

100p.A. @)

Risk Pictogram 491 T(0€ T000€. 25,098
€)

» Risk Attributes

Manager credit process.

Risk Entering wrong credit
DeSCription limit Autom.plaus. check

Business Process Modeling and Analysis in Banks
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Risk Type Annotation Related to Basel Il Risk Categories =

Business objects (e.g.
document falsification), ac-
tivities, sub processes, pro-
cesses, process landscapes

Internal fraudulent actions Safety in the workplace
Internal Fraud Unauthorized Activity

Thefi and Fraud

Resources (job positions), External Fraud Theftand Froud Resources (job positions),
P VIS Securiy P
aCt|V|t|eS, Su b prOCGSSGS, Employment Practices and Workplace Safery Employee Relations aCtIVItIeS, Su b prOCGSSGS,
rocesses, process e rocesses, process
iy
Clients, Products & Business Praciices Suirabiliry, Disclosure & Fiduciary
landscapes landscapes

Improper Business or Marker Practices
Product Flaws

Selection, Sponsorship & Exposure
Advisory Activities

Damage 1o Physical Assets Disasiers and other Evenis
Business interruptions/ system failures Business Disruption and Sysiem Failires Systems Material damage
Execution, Delivery & Process Management Transaction Capture, Execution & M,
Monitoring and Reporting
. Customer Iniake and Documentaiion
ReSO urces (SySte ms: IT an d Customer / Client Account Management
H 1 Trade Counterparties
Com munlcatlon)’ Vendors & Suppliers
activities, sub processes,
processes

Resources (systems, assets),
activities, sub processes,
processes, process
landscapes

Customers, products, business conventions Execution, delivery, process management

Resources (job positions),
process output, activities,
external stakeholders

&3’ (customers)

Activities, sub processes,
processes, process land-
scapes, external stakeholders
(suppliers, customers)

Business Process Modeling and Analysis in Banks
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Relating Risk Types to SBPML Constructs =
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Extended Metamodel of SBPML with Operational Risk View =

Process View

contains:

Only variants
within same:
process

blocks within one|
subprocess variant

Only process building]
blocks that are connected
directly or indirectly by

Process Building
Block Chain

Process Model Separation

Element

DT

y Model Element

of Duty Rule

No conflicting
Business rules allowed
Continuity
Testing Action

Business
Continuity
Action

Only risk control
actions ofher than,
procets model

Risk Control
Testing Action

‘with risk that shall

isk control
than

Risk Control e
Action afflicted

that shall

folled

Risk Afflicted o1}

is inherent to

Organizational View

N

Business Object View

Resourca View

Symbol Legend

/{Conslvaml Generalization / Specialization Types 0,1
Disjunctive, Non-Disjunctive,  Cardinality
o i i

Legend regarding Extensions of Original
SBPML Metamodel for Banks

Process Model

Element

Business
Continuity
Testing Action

Business
Continuity
Action

Risk Control
Testing Action

Risk Control
Action

E
Element] 0

Business Process Modeling and Analysis in Banks

Risk Afflicted
Model Element

Separation
of Duty Rule

No conflicting
rules allowed

ity

Workaround

Only risk control
actions ofher than
proce$

elements
with risk

isk control
pther than
model

b afflicted
that shall
folled

is inherent to
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Operational Risk Modeling in Banks =

Risk View

o Initial Credit Approval Document Completeness Check o
£ £
é % Final Credit Approval Initial Credit Approval g ﬁ
3 8
22 Credit Booking Final Credit Approval 23
oy o8
23 Credit Payout | = | Credit Booking 23
£ £
A A ed Proce w Credit Payout Control Credit Payout w
LA )
o .’-ed [y
,‘ -S‘m" g‘cess [y
Do e 3 SuePl S
ed - o
O pietle e e cA $ g
» 0 Payment & >
edit Approva ‘ Office Clerk S
I Risk View
l é Transaction Capture, Execution and Maintenance
3 Payout request for v 10% per process
8 m 0
[. .. ] (=] Credit CUStOmer instantiation
[ ] [ . ] - £ | 10e 1.0006.25.000¢)
T comes in
éj Payment Office Clerk
u (Credit Payout Control*
N
e Wrong bank account <z a"gQﬁZ{?."sie
= g is entered b | No business continuity
© action defined
S i Credit
?, Transfer credit ) Syrstelm Theft and Fraud (Internal)
3 = to customer bank 1 0,2% per process
i tantiation
€ e e account inst
dit Approva . o T(0€,5.000€,900.000€)
Boo g Payo O O

Payment Office
Manager

€

ﬁ ,Credit Payout Control
9

D

Internal theft Fullinsurance
commited by payment

against risk
office clerk //;;;;

+
[. . .] [- ) -] [. . .] SRR 0,05% per process

instantiation

T(0€,500€,1.000€)

IT department manager

€

8

n AIT system monitoring*
@

i

Partial insurance
against risk
No business continuity
action defined

Credit system failure
or breakdown
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¥ rilefiflelan !

e

I

Operational Risk Analysis in Banks =

Risk Map

Likelihood of Occurence

0 1 2

3 Extent of Loss
Q Operational Risk Category

Business Process Modeling and Analysis in Banks
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Business Process Modeling and Analysis

5. Semantic BPML for Business Process Compliance

6. Outlook
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Control Flow Compliance Business Rules =

Process (Control Flow) Compliance Business Rules

Global Scope

(e

(b)

c
S
<
E
S
&

= [73
3 [=}
I<§ o)
= 5
2 &

Activity A

s
©
=]
I
5
s
©
=]
2
5]
8
&£

Activity A

Before Scope

4 3 : == F a
= E 2c = - = E
3| == SN : S
£t precedes 8¢& leads to Es
S Activity A Bl Activity B B Activity B

(c) (d)

Storage Device

Activity A

Record Data on Data

leads to——>» Successor Constraint
precedes——» Predecessor Constraint

,/ Not Existant Constraint

Q Process Start O Process End
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Control Flow Compliance Business Rules =

Process (Control Flow) Compliance Business Rules

leads to—>O

Activity A Activity A

leads to

= s
@ = 5
~ g s o8
= < 28
€3 ES 53
g8 R sQ
Ec S E T o
g$ S5 S g
8% ZE Bs
E § 8
S = 3
= 3

Activity B

(e) ®

B

Activity A

Information

Document /
Information Comes In
Verify Document /
Information
Verify Document /

Activity C Activity A Activity C

(@

Storage Device
Storage Device

Activity B Activity B

Record Data on Data

Record Data on Data

Q Process Start O EloceEnd leads to———>» Successor Constraint

precedes——» Predecessor Constraint

Not Existant Constraint
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Control Flow Compliance Business Rules =

Process (Control Flow) Compliance Business Rules

O—hads to :: —
fal E

Activity A

(® (k)

Wariable
Activity

—leads io / precedes.

Activity A Activity B

o -

1)

leads to——  Successor Constrant

Process Start )
preo?}, Predecessor Constraint
— Mot Existant Constraint
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Temporal Compliance Business Rules =

Process (Control Flow) Compliance Business Rules

Temporal Rules

€ i\_ﬁ Temporal Constraint
[\—\' padsto [ [Tme/Duraten | Time / Duration Aftribute
Activity A Bl Activity B
[T zows ]
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Organizational Compliance Business Rules =

Organizational Compliance Business Rules

Separation of Duties

=_|=.,- (t} Process A i..;. Process B
Y L
L& 4 (u) Subprocess A i.:. Subprocess B
Activity B

Four-Eyes-Principle

| & | Four-Eyes-Principle

- [] () . :
& [ ' o Separation of Duties
Farsan & Farsan B
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Organizational Compliance Business Rules =

Business Object Compliance Business Rules

HA

I | Businc: UHing 3
=] Chjact A (Object A I
Aftrioute A ATTIDUTE A
{x) Attribute B (Y) Allribute B
| Business
/ T Ohject B
Busnass
Chyjact A
| Businesz
Allibole A Obact G

Altribute B

Effect Sequencing

Riminass

Object B

Process A

[ Aer ]
Bl ness .L
Object B

[ _reroaen ]

Constraint

Subprocess A

E1ERN

Completeness Check

Plausibility Check

N-Way Check

Effect Sequencing

g

N

Business Object

Altribute with
Constraint Constraint

Aftribute / Property

Variant A

[ Auwbwer ]

(ad)

=
S,
Jusiness
Oibjact A Activity A
Aldribute A

Corslraint
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Tool-Support for Business Process Compliance Checks =

-
W ()
Mavigation Modellierung Spracheditor Perspektivencditor Administration Shapeverwaltung Pluginmanager @ ! {0
Navigation Maodellierun: Spracheditor Perspektiveneditor
Aktuelle Sprache: = P pe
o Aktuelle Darstellungsvariante: Gitternetz
Rickgdngig * Wiederherstelen =~ T
ngspunide 1 < .
Neue Suche @ Model Auswahl
| Sprachdefinition Strukturmuster . n iC
& Strukturmuster speichern | &3 Zur Ubersicht
Objekttypen SEPML @
= Mengen [ Eigenschaften -
Rollen 0_0:15«1; = Qirectedﬁ'alhs Wert eintippen .—Jdml Strukturmustereditor i -
| |EE m?rt_v = Minnerintersect PBB
Beziehungstypen F_ze. ::Hr'?m R e = ElementsOfTvoe
ype-Entity-F ktualisieren —
e | | T":; ot Ratation o = Variable sktual omplementing docu-] Production
Hinterlegungen : = ments for existing Employee
s 2t | | S Source-Reiation =g PBB.SD s Definition einer Variablen credit order arrived
= HementsDirectivRelatedInciRelations| : [em] Strukturmustersuche
iz :
| Elementtyp lmpnrt. Operatoren } ObiectsWithValues .\Janab\{ spezifizieren:
I J Union = ElementsOfType ORGA(String)
Darstellungsvarianten U o o | ORGBIString) % [Em]
N Intersect PBE @ Variable anleaen e Strukturmusterauswahl
| Red M Innerintersect "Execute 2nd credit decision”
| N\, Minus = ObiectsWithValues Peflablon sow: V""""'e"sk"h"'"g
Y, Inneridinus = ElementsOfType Variablengleichung spezifizieren Suche:
Strukturmuster . e e s ;
| U Setunion o] | ORGA(String)==0RGB(String) & P—
[ Seifintersect Organization z Producton | =2 f—
i 1l o @ Vanablenaleichuna anleaen s |
. | 4 eyes
= linnerintersect mentation
Funktionen - Minnerintersact oty o |
Directedloops . = ElementsOfType Parameter 1: set of start elements
DirectedLoopsContainingElements o The function will determine all cyclic
DirectedLoopsNetContainingElements oEE paths. The function can only be used
DirectedPaths . on directed graphs. Suche starten Abbrechen
DirectedPathsContainingElements = ElementsDuractlvRelaledlncIRgIanons
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Contribution, Limitations and Outlook =

BPM Study: contributed to research on status quo of BPM
ZLIL I, COnTU Hs BPM Study: limited number of

in banking sector through research study

banks and countries were

Process Modeling: created and evaluated a purposeful analyzed

semantic business process modeling language designed to
the needs of the banking sector

Process Modeling: limited types
of banking processes analyzed

and more financial services
processes may be necessary for
further refinement

Process Analysis: defined and evaluated a method to
systematically and automatically identify process
weaknesses in business process models using
semantic patterns

Process Analysis: Semantic process

weakness patterns are only first step,

Risk Modeling: created and evaluated a detailed catalogue needs to be made

new approach to automatically analyze
business process models using semantic
patterns

Risk Modeling: approach is

risks in relation to Basel Il

Risk Analysis: suggested first
operational risk analysis reports enabled

by an integrated approach to BPM and
operational risk management

Risk Analysis: information need
for risk analysis reports still needs
to be explored

Contributi Limitations
ontribution & Outlook

Compliance Modeling: business
rules may not yet be complete
and efficiency of modeling
approach remains to be tested

Compliance Modeling: defined
semantic business rules for
process-oriented modeling of
compliance-related business rules

Compliance Analysis: more
processes with expert knowledge on
compliance rules need to be evaluated

Compliance Analysis: evaluated an IT artifact
with regard to automatic evaluation of business
process model compliance

I limited to modeling of operational

Engineering and Behavioural

Research: Research coming from
design science could inspire new
theories on information modeling and
analysis

Design Science Research Method: Validated the design science
research methodology in a series of research projects to engineer
purposeful artifacts for business process modeling and analysis
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h Areas for Joint Research =

Dissemination

Summing Up — Overview o

Risk Modeling Risk Analysis

BPM
Process in Banks Process

. Status Quo Analysis
Modeling Study y

Compliance (AN << | : Compliance
Modeling Analysis
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