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CHAPTER 1

An Introduction to Risk

Risk and risk management are two terms that comprise a central com-
ponent of organizations, yet they have no universal definition. In this

chapter we discuss these terms, explain at a high level the manner in which a
risk assessment is conducted, and discuss factors of which risk management
practitioners should be aware in conducting such assessments.

This chapter also serves as an introduction to the body of work
presented in subsequent Section I chapters and to our quantitative method-
ologies that supplement this information in Section II.

Definition of Risk

There is no single definition of risk or, for that matter, a set of heuristics
or rules by which one can deem a given level of risk to be acceptable.
However, we offer the reader the following definitions of risk, exposure,
and events:

Risk = Probability that a problem occurs
Problem = An event or incident that would be harmful to objectives
Incidents or Events = Risk times the opportunities for occurrence, mit-

igated by the environment and control activities
Consequences = Harm or loss caused by an incident. The reverse of an

objective
Exposures = Incidents times the magnitude of the consequences

COSO-ERM uses the word events for things that might happen, and
could be favorable or adverse. Favorable events are important in some con-
texts, but we use the word incident when referring to adverse events. We
also use the word problem to discuss the nature of what could potentially
go wrong, creating an incident.
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10 An Introduction to Risk

Let’s begin with an example:
For instance, suppose that a data entry clerk will make an error in 1 out

of every 10,000 keystrokes. She is tasked with inputting data containing a
total of 1 million keystrokes. The risk of events occurring associated with a
bad entry is then 1/10,000 =0.0001, whereas the number of opportunities
for this event are 1 million. Thus the expected incidents associated with a
bad entry are 1/10,000 ×1 million =100 events.

The exposure associated with a risk is defined by the expected number
of incidents of risk multiplied by the magnitude of the event’s consequences.
In most instances, this magnitude will be quantified in terms of dollars.
Returning to our example, suppose we estimated that correcting each entry
cost $0.50 in labor charges. We assume no other exposure due to these
risks. Then the expected exposure associated with this risk would be $50.

The risk management literature sometimes uses the word risk to denote
the nature of a potential problem and other times to denote what we call
exposure. Generally, when risk management authors refer to risk in the sin-
gular format, they are referring to the probability of incidents occurring.
However, when authors use the word risks in the plural, they usually are
referring to either the nature of possible incidents or to exposures. These
mixed meanings cause poor communication in discussions of risk manage-
ment. However, within our framework, risk, incidents, and exposure are
three different notions, related by the preceding definitions.

Risk management terminology is meaningful only in the context of the
future. Incidents that have already occurred are said to have a probability
of 1. Historical information will help us understand the probability of occur-
rence and opportunities associated with the risk, but the exposure of the
event may still remain uncertain.

Consider the case of a material misstatement uncovered by auditors in
a firm’s financial statements. The probability that this event occurs is 1 by
definition: The event has already occurred. However, the magnitude of the
event is not yet fully understood. Due to the uncertainty in the magnitude,
the exposure associated with this risk is uncertain. Even though the auditors
may be able to quantify the size of the misstatement, the magnitude of the
event remains unknown: Will shareholders punish the company for such
an error? Will customers view the company differently? Has the company
ruined the goodwill of those within its supply chain?

With this simple example we have also elaborated a potential complex-
ity associated with risk management engagements: The realization of an
event can necessitate the estimation of a completely new series of risks and
exposures associated with these risks. Knowing what new risks and expo-
sures necessitate estimation requires risk practitioners to have an intimate
understanding of the firm’s operations. For this reason, risk management
engagements may also be called operational assessments. The scope and
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depth of an operational assessment will largely depend on the goals set
forth within an organizational risk management strategy.

The Risk Management Strategy

A risk management strategy is composed of three interrelated components:
risk identification, risk evaluation, and risk mitigation. The form each of
these components takes will differ by assessor and purpose. For instance,
risk identification in a manufacturing setting might involve a detailed walk
of the plant floor to examine hazards workers may face; risk identification
performed by a C-level executive could seek to identify risks associated with
the business’s strategy. However, irrespective of the form a risk management
strategy takes, the identification of risks must precede other actions taken
by professionals in executing this strategy.

Risk Identification

Identification of potential risks is the first step in a risk assessment. Without
proper identification of risks, a risk analysis will be sorely lacking in its
potential implications. When identifying risks, a practitioner should not only
elaborate these risks himself, he should also speak with other experts in
the field applicable to the scope of the project to hear their opinions on
potential risks. By doing so, the practitioner reduces the chance that a risk
is not elaborated. This issue is a risk of the risk assessment itself.

Risk identification can take many forms, but we proceed with an exam-
ple for a manufacturing setting. In Exhibit 1.1, we have elaborated a series
of potential problems. Note that this list is not comprehensive.

The format of this list will look significantly different depending on
the nature of the assessment. If the risk practitioner is focusing only on
risks associated with labor strikes, the enumerated list will represent risks
associated purely with labor strikes; if the risk practitioner is focusing on
more broad, strategic objectives, the list will include higher-level items.

EXHIBIT 1.1 Examples of Potential Problems in a Manufacturing Setting

Problems

Labor strike
Retail market demand changes
Facility damaged by nature
Raw material inventory depleted
Power failure
Change in government regulations
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12 An Introduction to Risk

Risk Evaluation

Having constructed lists enumerating potential risks of various problems,
the practitioner should next enumerate consequences associated with each
of these risks. How will revenue be impacted by these risks? How will cus-
tomers be impacted? What about suppliers? Employees? All stakeholders in
general? This list of consequences can serve as a foundation for an analysis
of exposure due to potential risks.

Once exposures have been evaluated, it is important for the practitioner
to next elaborate control measures that are currently in place to mitigate
these risks. Various frameworks exist to evaluate these controls, but the one
we employ in this book is an augmentation of the COSO Enterprise Risk
Management Framework. Current control measures can serve to minimize
the probability that an event occurs as well as the magnitude of exposure
associated with the event. For example, removing causal factors of a fire
from an ignition source effectively lowers the probability that such an event
will occur. However, having up-to-date fire sprinklers in place to remediate
the fire minimizes the magnitude of the exposure: They help prevent the
fire from spreading.

Another component of risk evaluation is the act of comparing levels of
risk to organizational tolerances. Risk will be present in any organization,
no matter how well run that organization is. Risk is not only a function of
controllable events, it is also dependent on events for which we have no
control—for example, natural disasters. The important issue within the risk
evaluation framework is that potential risks, having been enumerated and
analyzed, are accepted as tolerable by the organization.

Risk Mitigation

Once risks have been identified and the consequences and controls elabo-
rated, a risk mitigation strategy should be implemented. This strategy should
focus on any risks and exposures that the organization deems intolerable.
Risk mitigation might involve revising current control measures, implement-
ing new ones, or removing causal factors that could cause risks.

In implementing a risk mitigation strategy, a practitioner should focus
on decreasing both the probability that the event occurs and the exposure
associated with the event, should it occur. Doing so will best allow the effect
of the risk to be minimized.

For a risk mitigation strategy to achieve effective results, it is important
that all individuals within the concerned process support proper mitigation
procedures. A proper “tone at the top” should be set by a manager prior to
strategy implementation, the strategy should be implemented by practition-
ers, and periodic audits should be conducted to ensure that the mitigation
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process is in fact occurring according to plan. The nature of the mitigation
strategy—and the players involved in it—will largely depend on the scope
of the risk management engagement.

The Scope of a Risk Management Engagement

A risk management engagement is a function of the scope and desired pre-
cision of the assessment. In compiling a risk management strategy, it is
essential for a risk practitioner to first identify the scope of the engagement.
Is the practitioner responsible for assessing strategic risks to the organi-
zation? Operational risks? Financial reporting risks? Regulation compliance
risks? The scope should be mutually agreed on by both the practitioner and
the “customer” associated with the assessment. When a risk practitioner is
someone outside the organization, it is relatively easy to identify the “cus-
tomer”: It is the person or people calling for the engagement. However,
when the risk practitioner is himself a member of the organization desiring
the assessment, he must first understand who will be the eventual recipients
of his report. He can then contact these individuals to devise a proper scope
for the engagement. Once a common scope is achieved among the future
recipients of the risk assessment, this scope should be well documented and
circulated to keep the engagement focused on its original objectives.

The desired level of precision is another important estimate that risk
practitioners must make at the onset of any engagement. An auditor’s stan-
dard of precision is usually the threshold for materiality. Board members
could have very different standards of precision for engagements tasked with
assessing strategic risks to the organization. They might want to know with a
high degree of precision the risks associated with new product development
processes or external threats from competitors.

Of course, many individuals will desire a very high degree of precision;
however, they are not willing to expend unbounded costs in achieving this
goal. Establishment of a proper budget in conjunction with a risk man-
agement engagement can assist all parties in making sure the engagement
achieves its desired objectives. In this way, managers and practitioners can
optimize the level of risk assessment they want to perform for any given task.
Understanding the economics of risk management can help a practitioner
with such a cost/benefit analysis. Optimization of risk management costs and
benefits can be thought of in a manner akin to standard economic intuition:
namely, that the level of the assessment should occur where the marginal
benefits associated with conducting the assessment equal the marginal costs.
There will likely be decreasing returns associated with the expansion of any
risk management engagement. It will generate large marginal benefits for
low levels of cost, but as costs begin to increase, these marginal benefits will
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tend to decrease and level off. Understanding this issue will help managers
“right-size” risk assessments with their associated objectives.

Influences in Risk Assessments

Assessing the risk of a given event is a function of many factors. Professional
judgment, the quality of information, and bias are but a few that influence
a practitioner’s estimate of risk.

Professional Judgment

Professional judgment is one of the most important factors a practitioner
must use in estimating risk. Here we speak of judgment not as a final
assessment of risk but as a factor that should be employed to arrive at a con-
clusion. Practitioners amass large amounts of experience over their careers;
they see the effects of business cycles on the organization, they witness the
changes made due to consumer demand shifts, and they understand the
organization’s culture. Significant knowledge of each of these issues allows
a practitioner to critically examine evidence in whatever form it takes.

In the coming chapters, we show that risk assessments must be made
using subjective information. If organizations were able to analyze risks
using only available objective data, risk practitioners, directors, and execu-
tives would have a relatively simple job. Unfortunately, purely objective data
does not exist in the context of a risk assessment because of a central issue
with the risk assessment process: We are estimating the risk associated with
an event in the future, not a past event. Analyzing future risks introduces an
element of subjectivity into a risk assessment. Past is not always prologue in
the context of risk. Therefore, it is the responsibility of the risk practitioner to
critically examine past information—and gather new information—about the
riskiness of a particular event. He must then exercise professional judgment
in estimating the future risk.

The Quality of Information

The quality of information, or Information IntegrityTM, is a central compo-
nent of risk analysis. When a risk manager performs an assessment, he must
first compile data from various sources within the organization. This infor-
mation will primarily take two forms: It can be derived from automated
systems or provided by individuals.

Before using the information in a risk analysis, the practitioner should
understand and examine the source of the data. Although many organiza-
tions are replete with automated systems that provide information to many
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users, it is important to note that these systems—though seemingly providers
of objective information—can be corrupted or influenced by individuals. At
the heart of each of these systems is a program that has been devised by
an individual for a specific application. An error in this program can cause
faulty data. For example, consider the number of computer glitches in a typi-
cal operating system. The interface with an organization’s automated system
is arguably less complex in its design, but it is also subject to fewer qual-
ity control checks and testing methods than a standard computer operating
system. Moreover, the propensity for programming errors in an automated
system is likely a function of its price.

If the price of an automated system is high, the manufacturer can employ
more programmers in the debugging function. One could argue that rather
than doing so, it is in the manufacturer’s best interest to minimize the costs
associated with production, and hence, the manufacturer would employ a
minimum number of programmers in such a function. However, if a product
sells for a higher price than another good in a competitive market, it must
be true that consumers perceive a difference between similar goods, since
one commands a higher price. If they did not, the higher-priced good would
not sell.

Automated systems also face potential corruption from human errors.
For instance, though a general ledger system can easily compile all outstand-
ing receivables, it requires that these receivables are first recorded properly
by a data entry clerk to ensure information accuracy.

With respect to information obtained from individuals, it is important
that the risk practitioner always consider the potential incentives possessed
by an individual. For example, if a component of a division manager’s salary
is a function of the division’s sales, he might overstate the sales so that
he receives greater benefits. Also consider the example of an engineering
manager working to build a prototype of a new product. If a risk practitioner
asks this individual if the prototype will be completed on schedule, he might
indicate that this is the case, even if he has a privately held belief that it is
not true. The risk practitioner is thus always forced to evaluate not only the
information he receives but also the source of the information. A practitioner
can trust both an individual and an automated system to provide information,
but it is important that he adhere to the adage, “Trust, but verify.”

Arguably the largest risks within organizations are caused not by phys-
ical hazards but by the culture that pervades an organization. In gathering
information, it is important to be aware of this culture and how it influences
the quality of information received throughout the risk analysis process. This
is especially true of executives and board members, who often use infor-
mation that has been compiled by many individuals. The more individuals
who “touch” the process, the greater the likelihood that the data generated
by it will be corrupted.
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Bias

Bias can be present in information received by the risk practitioner. We
talked about intentional bias in a previous discussion on the quality of
information, but bias can also be unintentional. If information about a pop-
ulation is constructed using sampling, it is important that the sample be
representative of the population and free of bias. Careless collection of data
can introduce significant bias, however unintentional, into information. Such
bias could also be present when an individual provides information received
from another source; the bias might be present with the individual creator
of the data, independent of any bias from the disseminator. In procuring
data for risk assessments, risk practitioners should thus always consider not
just the immediate source of information but also the originating source.

Summary

Risk is a feature that is present in all organizations, no matter how well
those organizations are run. The incidents associated with an event can be
defined by the probability that the event occurs, multiplied by the number
of opportunities for this event to occur. The exposure associated with an
adverse event is equal to the probability of the consequences multiplied by
the magnitude of the consequences.

In performing risk management engagements, practitioners should strive
to minimize these two elements associated with potential risks faced by
the organization. They should also be conscious of the quality of informa-
tion they receive, the bias inherent in any datasets they analyze, and the
professional judgment required of those preparing the data.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


