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Abstract

Managing and communicating riskevebecomecrucial taskd n
through its numerousognitive and communéative advantage$ can play an importanle in comprehending
andconveyingrisks. This report thus examines how graphic representasiocis as maps, charts, diagrams, and

visual metaphors;an be applied to risk managemegtsummarizing the current steof-the-art in a conceptual

framework that is illustrated withpplicationexamples
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1. Introduction: The Needfor Risk Visualization

In a business worldhat is becoming more complex and faster every day, effective
communication between experand decision makers plays a key rdlerecentcase study
examining the risk management Gfoldman Sachghat avoided the subprime troubles
explains one of the success factors of this nkollows A strong oversight with the firm
wide risk committeeneeting weekly, daily risk reports and incorporating all kind of risks into
the analysiqBuehler, Freeman, Hulme, 2008)his strong oversight can only be achieved
through effective communication between all involved partiésualizationis one way to
support such effective risk-related communication Many forms of business diagrams,
mapping techniques or visual metaphe@® in use todayn many areas of business.
Visualization in risk managementiowever,is still not a frequenttopic in organizations
probably because Arisk 1is both wvery diffic
descri beodo ( HorBxieptiangnaybe theltypicg¥Valued-Bigk diagramsrisk
mapsto show the impact/likelihood positisrof specific business risker graphic risk

dashboarddo visualize key risk indicators in a simple overview

In the financial industrythe quantitdve aspects of risk managememtd analysis dominate
Enormoustables, colorfuchartsand complicated formulas are the common toolhéday

to-day communication between experts and managers about financial risksheind
management.Still, it is common that monthly risk reportsexceed a hundredpages
Consequentlyjt may bedifficult for decision makers tadentify and understanthe most

relevant risks and to initiate adequate countermeastinesproblem haslsobeenmentioned

by U BeSantshareholder report on itmonumentalwrite-downs caused by the subprime

crisis (UBS, 2008, p32) a s nsufficient attention to idiosynctiatc r i s kThdrepartt or s 0 .
points to the importance dfigh quality contentin risk reporting or in the words of the
report 6(8§BSa20G8,p8 © ¥ : AThe r ep o rconmurdcate aneftedtive h o we
messagedor a number of reasons, in part@u because the reports weogerly complex

presented outdated data or were not made available to the right audience. The extensive
catalogue of risk reports runs against a simple presentation of the risks that needed to be

managed and identification odite act i ons t hat Thiseleadyestiows tbhe be t

1 A general definition of risk communication is given by the US National ResearahciC¢tited in Koskosas,

2008) : ARI sk communi cati on i s an i nteractive proces
individuals, groups, and institutions. It involves multiple messages about the nature of risk and other messages,

not strictly abourisk, that express concerns, opinions, or reactions to risk messages or to legal and institutional
arrangements for risk management. 0
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need for better ways of representing complex rikere is also ther evidence suggesy

that (interactive)visualizationmay often be better suited to communicate risks than nters

or print media (Hahn et al., 2007)Based on the general need for more effective
communication between experts and decision malgupler 2007) the generally accepted
benefits of visualization (such as swifter, mergaging ananemorable communicaticsee

Epple & Platts 2008, and thelessons learneftom the recent cases of inadequate reporting
about risks, this article explores theefulnes®f visualizationfor risk management In the

next section, we define risk visualizati@nd review current approael. In subsequent
sectiors, we propose a conceptual framework for risk visualization, give illustrative
applicationexamples, and discuss emerging risk visualization guidelines. We also discuss
caveats or limitations of this approach and highlight futesearch needs. In the final part of

the article, we summarize our main findings and draw conclusions for risk management and

communication

2. Current Approaches to Risk Visualization

In the contextof organizational risk managemernisk visualization degnates the systematic
effort of using(interactive) imageso augment the quality of risk communication along the
entire risk management cycle. Rigisualization employsharts,conceptual diagrams, visual
metaphors, and mapping techniques to improve thenderstanding and subsequent
management of risks in specialist and management teams or stakeholder &iskps.
visualization uses the power gfaphicsto help experts, decision makers, and laymen to

better deal with risks in the arealsmanagement, hell and security.

Taking thisdefinition of risk visualizationthere isstill very little research or documentation
on how to visualizerisks. Below, we review existing studies thdiscussthe visualization of

risk and describe their application contexts

Horwitz (Horwitz, 2004) elaborates on risk visualization withedge fund risk management
He describes the main functions of risk visualization in this context as foliows: k ey
component of wunderstanding r i Szktiontechniueshek vi s

highlights profiling, style drift analysisattribution/ decompositigncomparison to historical

20n the importance of (high quality) graphics for effective risk communicatioalseklance et al. (1990), p.
83.
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normsand comparison to peefs Although Horwitz dedicates a whole chapter of his book
AHedge Fund Ri s k Funda meamdaganerst :and Smhsparemncy t he
Challengeo to risk viswualization, the resu

business charts.

A paper by Fey and Prakash (Fey, Prakash, 2001) also focuses on a specific field in finance,
the volume visualization whin option pricing of derivativedo better understand some
specific risk factors. However, this article limits visualization to a very narrow application

field and also does not provide novel ways of representing risk insightfully

A typical practitionerarticle (Capital Market Risk Advisorsio dat¢ describes the need for

risk reports to be understandable, comparabletarie aggregatetb maximize their value

for readers. The article highlights that not only risk data must be reported butoatext

information (e.g. peer group comparisons). Here, the usage of visualization is limited to
spider graphgqradar charts)and distribution diagramsvhi ch ar e qui te ¢ 0mme
risk management reporsnyhow Qualitative visualizationsuch as conceptuaiagrams,

would provide means of adding context information to such quantitative charts, as we will see

in the examples that follow below.

Husdal (Husdal, 2001)discusses thapplication of visualization techniqudém particular
cartographic methodsin natural risk exploration and communication to the publte

discusses the neddr visualization when studying and analyzing phenomena or events that

can be considered a risk and informing and raising awarexiesg such eventde sees
visualizationasa n fAexcell ent t oo thaughbaadcbaoaseit canibée usedt i mu
to display uncertaintiesand thevariability o f the parameters that I n
other hand, @alsopointsout drawbacksof visualization for examplevhen misleadig map

types are used or sufficient data is not availdldgardingtheserisks of visialization, see

Bresciani andEppler, 2008).

Cutter (Cutter, 2008Fonsequentlyists specific requirements for visualizatiotat will be

usedto communicatenatural hazard risksto a broad variety of stakeholdehgisualizations

must be fAclear, simpl e, readily interpretabl
r e § Whilethese requirementsake sense anthn be generalizedhe author does not help

reacers in achieing them(for exampleby providing applicablguidelines)

% Fordescriptions and examples see Horwitz, 20085ff.
* Cutter, 2008, p.311.



A vastly different approach to risk visualizatiendescribed ira reportin which the authors

have evaluated three different risk modeling methods isoftware development project
through an experiment (Kontio, et al, 2004). The results of this experiment indicate that more
formal and visual methods to identify and document risks in a project situation are adequate if
a moredetailed discussioabout risks is needed, but with theveat of higher costs compared

to other methodsThis is one of the rare examples where the use of risk visualization has been

experimentally evaluated.

As we can see from these examples, the risk visualization field is currently an emergent,
explorative ad fragmented domain. The field stiicks systematic approachésat try to
combine the rich area of visualization studies with the needs and requirements of modern risk
management. In the next section, we provide a first step towards this consoliofation

structuring the risk visualization process into five key questions.

3. A Conceptual Framework for Risk Visualization

3.1 The Framework in Overview

Our aim with the formulation of a conceptual framework for risk visualization is threefold:
First, we aimto show thescope of risk visualizatigrihat is to say highlighvhereandwhen

risk visualization can provid@ngiblebenefitsand should be considered as a useful tool by
risk managersSecond, we would like to provide a sort of checklist of kbgfactors to
consider or take into account when visualizing riskgisk-related information Third, we
would like to show (complementary) wagsrepresentation formats visualize risks in risk
managementrisk governance and@ommunication,as well asfor risk-related decision
making. The framework thus answers the questionshygf what for whom when and how

which kinds ofrisks and riskrelated informatior(the whaf) should be visualize(seeFigure

1). It provides useful pointers or possildaswerdor each one of these questiofe visual
shape of the framework is a cycle as the questions need to be addressed one after he other
is crucial to start with the why or main objective of a risk visualizattben look at the
contents that should be visualized and for whom and in which situation, before actually
choosing apecificrepresentation format. Having implementdapplieda risk visualization,

one may detect other useful purposes that can bevadhéth the graphic representation and

thus the cycle is réerated.



Purposes:

- framework Cpn;ents:
- identification - ||_'|d|\-f|dual
- assessment risk .
- strategy 1. - group of risks
- mitigation Why? - risk management
- monitoring steps or areas
- improvement - risk roles or
responsibilities
2. - risk-related
Formats: What? information
- quantitative (i.e., causes)
charts
- qualitative ]
diagrams 5. _Risk
- visual How? Vlsuallzat!on
metaphors Key Questions
- maps Target groups:

- risk managers /
risk analysts

- managers

- executives /

Usage Situations: F::;r board members

- report - auditors

- meeting Wl:;n" Whom? - financial analysts /
- presentation ' rating agencies

- workshop - regulators

- individually with PC - public / media

- one-on-one conversation

Figure 1: Key questions ofthe risk visualization framework®

In the next section, we will describe the individual items in each of these five dimensions. We
will then show 1 through examplesi how the five dimensions can be addressed

simultaneously to use risk visualizations in risk management and communication contexts.

3.2 Elements of the Framework

Having shown the rationale and scope of our framework, vienawv focus onindividual
elementswithin it and elaborate on their use in risk visualizati®his will enable us to

illustrate how the aforementioned three goals of the framework cachibeved
Why i The Uses of Risk Visualization

The usesr applicaton opportunitiesof risk visualization can be structured according to the

typical risk management process (dégure 2). As Figure 2 illustratesthere are seven

® This framework is based on the standard interrogatineisthe knowledge visualization framework originally
developed by Eppler & Burkharg004.
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elements of risk managementwhich risk visualiation can provide value. We discuss these

below.
Framework
Identification
Improvement Assessment
Information
Monitoring Strategy
Mitigation

Figure 2: Risk Management Process (Based on: KnowledgeLeader, 2000)

Framework The risk management framework defines all relevant elemehta risk
management approachncluding policies and guidelingslimit systems organizational

aspects, methodologies, processes, information needs and reporting structures as well as (IT)
systems and data structures. Visualization (risk governance charts, network diagrams etc.)
enhances thedrnspar ency and t he di scussi on about
capabilities and resources, in particular towards external stakehslaérasnvestors, rating
agencies or regulator¥isualizing the risk management framework of an organization is a
simple mechanism to improve its distribution and marketing internally and externally. In
addition, visualizing an organizationds ri sk
diagram makeshe frameworka tool that can be directly used in manageméstugsion$.

The current state o&n organization regarding its risk management capabilities can be

visualized(and documented)sing aso-calledmaturity model (se€igure3).

® On the importance of havirgrisk management framework see ahscomprehensivReview of Canadian
Best Practices in Risk Managemanhttp://www.tbssct.gc.ca/pubs_pol/dcgpubs/RiskManagement/r

rcbpl e.asp



http://www.tbs-sct.gc.ca/pubs_pol/dcgpubs/RiskManagement/rm-rcbp1_e.asp
http://www.tbs-sct.gc.ca/pubs_pol/dcgpubs/RiskManagement/rm-rcbp1_e.asp
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CONTINUUM

Optimizing

Managed

Defined

Repeatable

Initial

CAPABILITY
ATTRIBUTES

(Continuous Feedback)
Risk management a
source of competitive
advantage

(Quantitative)

Risks measured/managed
guantitatively and
aggregated enterprisewide

(Qualitative/ Quantitative)
Policies, processes and
standards defined and
institutionalized

(Intuitive)

Process established and
repeating; reliance

on people continues

(Ad Hoc/Chaotic)
Dependent on
heroics; institutional
capability lacking

METHOD OF
ACHIEVEMENT

« Increased emphasis on
exploiting opportunities

e “Best of class” processes

« Knowledge accumulated
and shared

* Rigorous measurement
methodologies/analysis

* [ntensive debate on risk/
reward trade-off issues

* Process uniformly applied
across the organization

* Remaining elements of
infrastructure in place

* Rigorous methodologies

¢ Common language
* Quality people assigned
= Defined tasks

* |pitial infrastructure elements

* Undefined tasks

# Relies on initiative

s “Just do it”

* Reliance on key people

Figure 3: Risk managementcapability maturity model (Source: Protiviti, 2006)

Identification Identifying relevant risks is one of the most criticaltpan risk management.

Graphicrepresentatiasof risks, for example in a smalledRisk UniverseseeFigure4, help

to preventthat one focusesnly on the most pressing problemsf such a Risk Universe

encompasses all relevant generic risk categories (e.g. strategic, operational, financial,

envi

ronment al

et c.

)yt 8§85 mimuamh

riaske®rt hat

future (see also the network diagram case in the example section below)

"However, such a graphRisk Universe must be complemented by definitions and examples to éreLités
properly understood.

9

I tdle



ENVIRONMENT
RISK

Competitor
Customer Wants

Technological
Innavation

Sensitivity

Shareholder
Expectations

Capital Availability
Sovereign/ Political
Legal

Regulatory
Industry

Financial Markets

Catastrophic Loss

PROCESS RISK

INFORMATION FOR
DECISION-MAKING RISK

EINANCIAL

Price
Interest Rate
Currency
Equity
Commodity

Financial
Instrument

EMPOWERMENT
Leadership
Authority/Limit
QOutsourcing
Performance Incentives
Change Readiness
Communications

Liquidity

Cash Flow
Opportunity Cost
Concentration

Credit

Default
Concentration
Settlement
Collateral

INFORMATION
JECHNOLOGY
Integrity
Access
Availability
Infrastructure

GOVERNANCE
Organizational Culture
Ethical Behavior
Board Effectiveness
Succession Planning

REPUTATION

Image and Branding
Stakeholder Relations

STRATEGIC

Environmental Scan
Business Model
Business Portfolio
Investment Valuation/Evaluation
Organization Structure
Measurement (Strategy)
Resource Allocation
Planning
Life Cycle

INTEGRITY
Management Fraud
Employee Fraud
Third-Party Fraud
Illegal Acts
Unauthorized Use

OPERATIONS

Customer Satisfaction Scalability
Human Resources
Knowledge Capital Cycle Time
Product Development  Sourcing

Performance Gap

Compliance

Business Interruption
Product/Service Failure
Environmental

Efficiency Channel Effectiveness  Health and Safety

Capacity Partnering

Trademark/Brand Erosion

PUBLIC REPORTING

Financial Reporting Evaluation
Internal Control Evaluation
Executive Certification
Taxation
Pension Fund
Regulatory Reporting

OPERATIONAL

Budget and Planning
Product/Service Pricing
Contract Commitment
Measurement {Operations)
Alignment
Accounting Information

Figure 4: Example of a Risk Universe (Source: Protiviti, 2006)

Assessmentn the assessment phase, the meslly identified risks are evaluated regarding
their possible impacbn an organization and their probability of occurrenétisk driver
networkdiagramsfor example helpisk analysts and managdosunderstand the background
of a specific risk which en#éds a more accurate discussion of possible consequésees
Figureb).
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Company decides
to restructure

Competition for talent increases Top and experienced
corFr"EFfOFmEFIS CU”'[Ct'Ud‘E‘, Company expectations are
pany not as attractive unrealistic
. Job security declines Industry image declines due
C%E‘r: d“g;gt;'i!'rz‘fe?p ) resglt‘\ng I to EPA issues
performers increases in good peaple
leaving Performance measurement

External
Factors /j ===

aligned with performance
expectations

g ( INternal <—< Executive management is not
Factors perceived as committed

' and reward system is not

HUMAN
RESOURCES RISK

Career/succession plan is
/ \ 1 poorly defined
Higher costs High turnover “Teamwork” contradicts
of expatriates ~ Loss of morale aCCUrs at acceptance of individual
due to remote accountability
transfers locations )
Fewer Compensation levels are not
ineltgtmgﬁ%r Loss of reputation \ competitive
education due to poor (Ijncreas_ed cq?)tls
. financial results ue to inflexible
prog union rules
/ . Hiring process
Market demand for companv/ F:\fei?l?lr?uahr'\%gggf (effective administration)
products significantly declines questionable histories

\ Hiring practices lack

background checks

Figure 5: Risk driver network diagram (Source: Protiviti, 2006)

Strategy If risks are identified and assessed, management has decide about the allocation of resources
to mitigate these risks. Within this discussiongxecutives haveo follow strategic objectives and cannot
tackle all risks at the same time. They have to decide oarisk strategy. So-called risk heat mapsshow
individual risks on a two dimensional matrix with their relative positions regarding impact and likelihood
of occurrence(see

Figure6). Enhanced with target positidhir these risks his visualy supports the discussion
about therelative importance of risks and enables the adequate allocation of resources to
mitigate these risksAnother visualization format that can support risk strategy discussions
are roadmap or timeline diagramghat sequence risielated activitiesor initiatives

chronologically(see Blackwell et al, 2008)

& Complementing the residual risk ratings regarding likelihood and impact with target positions (where do we
want to have the risk rated in the future) enables decision makges$ aroverview on the relative importance

of the risks and theimprovement potential. In

Figure6, risk A should be reduced in likelihooddaimpact. Risk B can only be reduced in impact (e.qg. if this
point representthe risk of an earthquakgou cannotinfluence its occurrengdut only limit its impact through
investments in recovery mechanigms
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Impact

high

low

low

high

Likelihood

Figure 6: Risk map showing two risks with their residual and target positions (Source: own figure)

Mitigation: Mitigation consists ofpreventing riks or reducingheirimpact. Based oa given

resource allocation, specific measures are taken to achieve this. Bas&ddriver network

diagrams(seeFigure5) for example, the key factors influencing a risk carbégeridentified

andcontrolledwith specific measures and controls.

Monitoring: Key Risk Indicators (KRI) are often used to track the development of specific
risk factors. Diagrams adashboardsare preferred mearfser management to communicate
such trendg¢seethe examplefurther below). Largetablesshowing numbers and percentages

are often supplemented lgyaphicelementssuch asighlighting informative iconspr color

coding

ImprovementThis phase is about learning from othisk managementrocesses to iprove

the current frameworlkGraphictimelinesare one visual way to facilitate learning from risk
related eventsin particular by mapping them out in a larger chronological context and
looking for recurring patterndEppler & Platts 2008)Another feasite mapping technique for
this arespecific, risk managementlatedcauseeffect diagram®r critical incidentdiagrams
(see Figure7) that surface new insights regarding risk relationshifise status of the

improvement measures can be mapped on a maturino d e | (cf.

above.

again
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Line Managers &

Clients & Markets Loan Ofﬁcers Top Management
Pressure cn
business O Large Client Portfclios
O need for business O Less Time per Client Prossure

credit
on Credit
/ Sales
O Manipulation

of Balance O Insufficient Due Diligence

Sheets &
Outlook
Estimates
O Unclear Risk Estimates and lack 4——-—0 Change in
of early warning indicators Risk Measurement
System

low credit

information

quality

6Huge Credit Risk Exposure

Figure 7: A critical incident or decision discovery diagram surfaces key antecendents of a rigource:
own figure)

Information The last element of this risk management processsés on information and
communication about risks and risk management capabilitemselvesHere, all kind of

visuals can improve the transparerregardingan or gani zati onds threat
and its capabilities to manage these ridksual metaphorgsee the example further below)

can be one feasibfermat to inform other stakeholder grougdsout risks in an instructive and

memorable way.
What T The Contents of Risk Visualization

Regarding thedwvhat or contentsthat should bedepictedin risk visualizations,we can

distinguishamongthe following different content types:
- Visualizing individual risks and theaharacteristics
- visualizing a set or group of risks and their relationships

- visualizingthe status of the risk management capaéditorhow to deal with risks,

i.e., risk management processes or domains
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- visualizing riskrelated roles and responsibiliti@gperationally and strategically)
- visualizing other riskeelated information such as riskenarios antecedents etc.

Depending a the use gvhyd of the visualization, riskelated content can be represented
differently, for example either highlightingverall patterns or revealing pertinenletail
information.Another useful distinction may be the one between strategic risk iafamand

more operational information that is visualized.

For Whom i Stakeholders of Risk Visualization

Many stakeholder groups are interestedain open andnformative communication about
risks and risk management systems of an organizaBelow, we briefly discuss how the

most important ones of those can profit from risk visualization.

The risk managersand risk analystsof an organization (whether oa grouplevel or ona
business unitevel) want to understand the risks in their area of respitihsito be able to
monitor or to control these risk3 his stakeholder groutypically includes funtonssuch as
market risk, credit risk, operational risk, controlling, legal, compliance, quality control and
many moreVisualization can help them keeping an overview of their main risks and conduct
drill-downs to examine key risks in more detaihother use of visualization for them is to

communicate their risk management approaches to others.

Managersof specific business areas who often also have profit/loss responsibility want to
know their risk profile to be able to alldeaadlequate resources for mitigatiomeasuresin
addition to visualizingheir risk landscapethey also want to usdsualization to understand

how their risks are intarelated.

ExecutivemndBoardMembermave to define the organizati on
profile in mind and have to allocate resources on orgaoizd¢vel to mitigate their risks.

Theyneed highly aggrgated risk information and the possibility for ddtwns.

Internal and External Auditorsb ase t heir audi't pl ans more anqt
considerations supplementing their own, thpatty risk assessments. Areas with high

residualrisks or aeas withnone f f ect i ve control s according toc

14



likely to be tested by auditors than oth&fsualization may help them both assessing risks

quicker anccommunicating their assessments to others.

The stakeholder group that risks the most in a business context ilsvédstor The more
transparency they have abait o mpanydés ri sk profile the bett
invest more or to withdraw theimoney Standardized, recurring visual formats of risk

representation can lower their screening and monitoring costs.

Financial analystsandrating agenciesassess the financial health of companies and publish
their opinion in the form of buy/sell statements or credit ratings. This stakeholder group also
relies very much oneffective communication about risksSome investment research
companies have developed their own unique visualizations to depict risks an informative way,
in order tocommunicate their recommendations more effectively @mnand their unique

expertisethrough goroprietarydiagram formatsee Eppler & Wil, 200).

Regulators(and thegovernmenthave to ensure that all market participants are obeying rules
and regulations. Specific risk situations (elgtge exposures of some banks within the
subprime market) magurn out to be big disadvantages fither market participants or the
economic stability as a whole. Risk visualization can help regulators detettrisks and

communicate them to the public maféectively.

The public and themediashould also be informe@nd educatedgbout certain riskéand its
biases in assessing those riskEkamples are exposures to natural hazardseatth risks
other similar threatshat need to be made accessible to the public (taking into account the
many psychological biases that exist in risk percepéind comparisonVisualizaton cannot

only helpto gain the publits attention for certain risks (for example through shocking
emotionalimages) but also instruct them in an efficient way how to deal with these risks

adequately

In general, mdividuak normally want tounderstangpecific risks, including risk drivers and
possible impacts. Withincertain groups (e.g. management boards) the focus of risk
communication lies oninformaion sharing sense making,and decision making
Communites like the publimot onlywant to understand specifitsks, but alsowant to gain
assurance that their leaders initiate mitigating measurésnsure their safetyisualization

plays a crucial role in albf these endeavors.
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Wheni Risk Visualization Situations

Situations for the visualization of risk can be distinguishgdheir mainpurposeor their
constraints Visualization probably adds the most value when risks need to be better
understood to makeecisions, to clarify the governance structure to manage and oversee
risks, to audit and monitor risks and to document-rgdted findings concisely in a risk
report (see the why dimension for these aspeci$)e benefits of visualization for these
situaions are usually a better overview, new insights into taisesf a risk, and a more
concise and clearcommunication of riskelated information.Neverthelessthe davherd
dimension mostly relates to theactual usage situatiorof a risk visualization or more
precisely the available resoura@sconstraintsn a given situation (such as the available time,
know-how, space, tools etc). The constraints of a particular application context may affect the
choice for a certain risk visualization formah a risk-related discussion over lunch, for
example,managers woulanost likely use the back of a napkin to illustrate risk relations or
drivers, whereas in a risk management workshop they would make use of sophisticated
graphic modeling software, interactive wgioards andLCD projectos. Also, a risk
managementlashboard (see example belomjuld look very different ifit is intended as a
print-out, made available to the risk committee memlzkrsnga meetingor if each one of

managerexploresit interactively onhis or hempersonal computer.

How i The Methods of Risk Visualization

The methods of risk visualization are made up of several existing visualization formats that
are applied to risk management and communication or used in combination. The measn gen

of visualization that can based for riskrelated purposeare quantitative or numeric charts,
gualitative or conceptual diagrams, geographic or conceptual maps, and visual metaphors.
Whereas charts help to present or aggregate quantifiable risknatfon, diagrams are
helpful to clarify more qualitative aspects of risks, such as their interconnectedness. Maps are
useful representation formats for risks that are locatependent, such as tornado or halil
risks or other natural hazard risks. Visuataphors, finally, take concepts known from other
domains to make riskelated information more easily accessible to a (typically-expert)
audienceOther useful distinctions regarding feasible risk visualization formats relate to their
representation sdium, i.e. whether a graphic is static and can be printed in a report, or
whether it can be dynamically changed or animated on a computer screen.

16



4. Examples of Risk Visualization

In this section we present fivdiverse examples of how visualization casupport risk
management and communication. We have selected these application examples, as they
represent a broad spectrum tgpical challenges in risk management that can be met by
applying different formats of visualization systematically. Each exansphets with a
ofingerprintd preview, containing answers to
the application context of the risk visualization is explained, and the visualization format is
presented together with a screenshot. This isvi@tb by a short section on the resulting

benefits and caveats to consider when using the risk visualization.

Example 1:Evaluating risks through data maps

Why: Risk Analysis
What: Individual Risk
For Whom: Executives
When: Presentation
How: Maps

Context: For the insurance industry it is pivotal to understand the risks that have been
underwritten and the specific environmental factaiated to it in ordeto get anaccurate

view of loss potentials. Depending on the business model and insurancthityman be
extremely complexin car insurancefpr examplehail eventsare one type of coveragBased

on the historical data of the hailstorms and calculated possibility of future hail events
combined with the number of insured cars in the spe@fioonsi an insurance company can

better estimate possible damages and therefore related payments to insured car owners.

VisualizationFormat: The following Figure 8 illustrates simulated hail events affectingato

cars running (Deepen, 2006, p55).
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Figure 8: Visualization of one hundred simulated hail events in Germany and number of cars (Source:
Deepen, 2006)

Such kinds of visualizations are normally based g@eegraphical mamf a region, country

or continentRelevantinformation is represented by different colors of -subas of the map

(in this case the darker the shaditiee more cars are running in total in this area). A second
type of information is highlighted by anothasual feature for example dots, strokes or icons

(in our exampleabovethe lines with round edgestand for simulated hail stormSimilarly,

it is possible to add further data, for example the historical information for vandalism against

motor vehicles oaccidents.

Benefits:Normally, payments to car owners after hail events are recorded and reported in
table format,for example bytotal payment amount per specific geographicah arecity.
Relatively higher payments may be highlighted in the table usingr fontor cell colors.
However, ing tables for this kind of information does moiablethe management of a car

insurance company to understand thasonsbehind the higher payments in certain areas.
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