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Abstract
Risk management is still dated in concept. It assumes a compliance approach. Current risk management approaches have failed in predicting both macro-economic and micro-economic setbacks and disasters. This is
because financial metrics, the basis for modern risk metrics, are actually a lagging indicator of risk, not a
leading indicator. Risk management needs a new paradigm which is based on leading indicators and which
can therefore predict such problems. Behavioral finance provides the framework for a new paradigm for risk
management.
The article sets out such a new paradigm. It is based on a distillation of cognitive biases used in behavioral
economics and finance. It shows how these can be used to categorize risky financial behaviors according to
differing levels of risk. These various levels of risk can be linked directly to financial and valuation outcomes.
This provides us with a new way to measure and predict risk based on a behavioral approach. Since behavior
is a leading indicator of risk this provides a new approach which takes into account behaviors which are
normally not captured in risk approaches. This opens up a new discipline of behavioral risk management. This
is needed to correct for the lack of behavioral data in current approaches.
Key words: risk, behavioral finance, financial signature, cognitive biases, irrationality.
JEL Clasification: B and G.
© The Author, 2018. This article is published with open access at Sumy State University.
Introduction
Part 1. Conventional Risk Approaches Not Effective
The Economic Crisis Was Also a Risk Crisis. We had a major economic crisis in 2008-2010. This was not
due to inadequate concern about risk and risk management (Michelle Park Lazette, 2017). Every financial
institution in the world had a risk management strategy and numerous risk management officers. Each had
apparently sophisticated risk models. These were backed up and supported by also apparently sophisticated
risk models in the central banks and government regulatory agencies. All of these failed (Douglas W. Hubbard,
2009).
Following the financial crisis the government has focused on strengthening risk controls and approaches. This
has seen the passing of Dodd-Frank and other new laws. Banking and financial company supervision has been
strengthened. New stress tests have been devised to see if banks are strong enough under new rules. Laws in
regards to “too big to fail” have been passed (John Weinberg, 2013). This has definitely led to many financial
institutions taking less risk.
But it is not at all clear that is has lessened overall risk in the financial system or even in its component
companies and institutions (Mark A. Calabria, 2015). Deutsche Bank is now touted as being the New Lehman
(Deutsche Bank, 2016). Banks in Europe, especially in Italy, but also in Germany and other countries still
appear to have, if anything, heightened risk (Gerold Grasshoff, 2018). Unprecedentedly low interest rates –
even negative rates – may well have increased overall system risk by creating new types of asset bubbles and
new types of system risk whose import is still not fully appreciated, if at all (Macroprudential policy issues
arising from low interest rates and structural changes in the EU financial system, 2016).
It is looking increasingly like the risk management approaches that have been devised as a result of the financial crisis are already not up to the job of confronting the new global situation of low and negative interest
rates, the new global banking situation and other changes. It is increasingly looking like the risk management
approaches newly developed is in retrospect not unlike generals always fighting the last war.
Some of the problems in risk management that emerge from this review include the following:
5

Financial Markets, Institutions and Risks, Volume 2, Issue 2, 2018

1. New types of asset bubbles in stocks, real estate and commodities (Silvio Contessi, 2015)
2. Banking crises in Europe and possible knock-on effects in the US (Knowledge@Wharton, Is Europe
Headed for a Banking Crisis in 2017?, 2017)
3. Unintended consumer behaviors such as increased savings resulting from negative interest rates (Ioana A.
Duca, 2016), inter alia.
4. Legal challenges to regulatory compliance that makes it less effective.
5. New types of exposures resulting from new types of systems and new types of hacking and cyber-exposures.
The classical definition of business risk management is the process of identification, analysis and acceptance or
mitigation of uncertainty in investment decisions (Simona-Valeria Toma, 2012). Ultimately, from a business perspective, the mitigation of risk means taking steps to ensure that the process of capital creation and profitability
proceeds as intended. From the perspective of a single company, risk increases as the probability of not meeting
profitability and capital creation targets decreases.
So we can take the definition of risk as being factors that lead to profitability and capital creation targets not being
achieved. Classical risk analysis has a number of interlocking approaches that review all the many types of factors
that would lead to profitability and capital creation targets being missed (David W. Blackwell, 2006).
But there is one factor that has never been formally considered in these analyses. That is behavioral risk. That
refers to behavioral factors that would systematically lead to profitability and valuation targets being achieved.
Factors that would be included could include criminal behavior. It could also include behavior that is definitely
not criminal but that results in profitability targets not being achieved such as management extravagance or
overspending. There are many factors in this category. But none of these are even formally included in modern
risk analyses.
Behavioral finance has now emerged to provide us with new tools for behavioral analysis in a financial context
(Hersh Shefrin, 2015). So far these have not been included in current risk models except in the most general
and qualitative way. What we need is risk models which include formal reference to behavioral factors which
affect financial, profitability and valuation outcomes and which can predict these outcomes in a quantitative
manner. This would for the first time provide a useful approach to risk analysis and profitability impacts.
This paper shows such a model. It is based on extensive research. It is based the assumption of behavioral
finance that many decisions are not taken under conditions of classical rationality and indeed might be very
irrational. The model integrates the factors of cognitive bias that systematically impact all decisions including
financial decisions and show how this impacts financial and profitability outcomes. It therefore provides risk
estimate based on precise prediction of financial outcomes under varying behavioral scenarios. It thus fills a
huge gap not presently addressed in modern risk analysis.
Classical Risk Approaches Are Based on Dated Thought Systems
Current risk analysis can be categorized into four approaches. These are:
1. The financial approaches
2. The technical and systems approaches
3. The compliance approaches
4. Situational approaches
Financial Approaches
These use the tools of modern economics and finance. All of these assume that people make rational decisions
in finance and economics. But we know that this assumption is false (Dan Ariely, 2009). People make decisions, including financial decisions, under conditions of mixed rationality.
Of course, in their own minds, they are always making rational decisions. But we know for sure that many of
their decisions are affected by cognitive biases of which they are not aware that result in decisions not always
being rational, even though they think that they are. People will even make obviously irrational decisions but
rationalize them to defend them with others.
In fact we also know that some of the markets people are particularly effective in rationalizing decisions that
are effectively irrational and persuading others that they are rational, even when they are not.
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We also know that some of the smartest people in companies, regulatory agencies, central banks universities
are also subject to this same bias, even though they think they are not. This is why, for example, we know that
central banks are particularly ineffective at forecasting recessions and that even the Federal Reserve did not
predict the financial crises until well after it had started (Speech by Chairman Ben S. Bernanke, Implications
of the Financial Crisis for Economics, 2010).
There are four financial factors in financial risk analysis. These are:
 Market risk
 Credit risk
 Liquidity risk
 Operational risk
All of these are subject to the rationality criterion. The people who conduct these analyses are generally trained
in the classical disciplines of economics and finance. They are always having received no training in behavioral analysis or in behavioral economics and finance. Even if they had received some training in behavioral
economics and finance until recently there have been no models that formally link different behaviors to
precise financial outcomes that can be measured and quantified.
The Technical and Systems approaches
This is subject to similar factors as above. In looking at technical approaches, hacking and cyber-issues again
the assumption of rationality applies. However if indeed there is a spectrum of behaviors in all humans which
influences decisions and the outcomes of these decisions, then these same behavioral factors can and should
be applied to technical, systems and cyber issues. So far risk approaches have just assumed that all players
have rational and homogenous behaviors, which is simply not the case.
The Compliance Approaches
Much of modern risk analysis is based on compliance approaches. But we know that often compliance systems
are only effective at the margin (Piotr Kaminski, 2017). Compliance approaches are invariably based on legal
rules and paradigms and not on behavioral paradigms. They thus miss much if not all of the behavioral motivations of players who are actors within compliance subsystems that are supposed to reduce, mitigate or prevent risk. Unless compliance regimes take behavioral factors into account, and especially the financial outcomes of different types of behaviors, compliance systems will continue to be viewed with skepticism by
many players in the private and public sectors alike.
Situational Approaches
These approaches focus on issues such as political and sovereign risk, Black Swan events and “unknown
unknowns”. In this area behavioral factors are indeed often involved. But these behavioral factors are invariably psycho-analytic-based, not behavioral-finance based. In other words, they give us some ideas about the
risk from emotional behaviors but they can’t give us any but the most broad-brush idea of financial outcomes
and impacts, especially in quantitative terms (Terje Aven, 2015). What, for example, is the impact of a terrorism event on a particular company with a particular CEO and management team? We need to know more than
how they will react. We need to know the like impacts in quantitative terms on profitability and valuation.
That will provide us with a useful risk analysis and set of financial impact metrics.
Most Risk Approaches Have a Process Bias
What do we mean by this? We mean that most risk analyses are based on a check-the-box approach. The
presence or absence of certain factors will lead to risk estimates being reduced or increased (Editors: Anthony
Tarantino, Governance, Risk, and Compliance Handbook: Technology, Finance, Environmental, and International Guidance and Best Practices, 2012).
But they don’t take into account the human factor. They don’t attempt to give us quantitative estimates of
increases of declines in profitability and valuation based on the behaviors of particular CEOs or management
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teams. That means that in investment scenarios for example, they are almost totally useless. That occurs because, within these models, there is no room for the precise individual or teams that is running the show. Once
these risk models have been constructed, it doesn’t matter who the CEO or the team is; it will work if you add
any CEO no matter her background, behaviors or proclivities (Sridhar Ramamoorti, 2016).
They Also Have Fundamental Systemic Flaws
With the wisdom of time, hindsight and a lot of experience in the field we can now see that the classical risk
canon incorporates systemic flaws. These include the following:
1. Excessively inappropriate focus on financial analysis skills
2. No focus on behavioral issues
3. Ignores decision-making biases
Financial analysis skills have become such a part of risk management that it might seem strange that this
would be listed as a systemic flaw. Of course, financial analysis skills are vitally important in good risk. But
the problem has been that the focus on financial analysis skills has been at the expense of approaches that
focus on job performance and risk outcome. But even there, relatively recent meta-analyses by risk experts
have demonstrated unequivocally that personality assessment results are not correlated whatsoever with risk
performance or job outcome (Morgeson, 2007).
This does not mean that a focus on financial analysis skills is wrong or misguided. Nor does it mean than there
should not be development of risk analysts aimed at improving the vital financial analysis skills needed in
risk. What this means is that there has been a systemic failure in risk study where the focus on financial
analysis skills been at the expense of questions of risk outcome and performance and the skills that are related
to these.
Behavioral Drivers: It is clear that ultimately good risk must result in increased profitability or company
value. Most times this will be reflected in business and financial metrics such as profitability and company
valuation. But until very recently there has been no work whatsoever on the direct behavioral links between
risk and business and financial outcome and the associated financial and valuation metrics. We will explore
this work further below.
Risk approaches that focus on personality, competencies and team dynamics are all useful in themselves.
However they do not link with the financial and valuation outcomes in a direct and measurable way in a
manner that is desired and required by shareholders. These risk approaches focus on the competencies that
lead to better social and interpersonal functioning, which is fine in itself but does not address directly the links
between risk and profitability and competitive outcomes (George P. Hollenbeck, 2006).
When boards and shareholders examine the performance of a CEO and his management team, their attention
will ultimately be directed to the business and financial metrics rather than the behavioral drivers of these
metrics. Until risk approaches integrate these concerns directly into their ambit, this issue constitutes the major
systemic gap in modern risk approaches.
Ignores decision-making biases: The classical leadership canon makes a distinction between rational leaders
and those with personality pathologies such as narcissism. But the leaders with pathologies might still have
great financial outcomes and the leaders without them might not (Kari Olsen, 2013). But this canon has not
addressed the issue of why leaders who are rational may still underperform or even fail badly while those who
are not especially rational might perform well. The behavioral finance model set out in this paper can explain
and even predict that. Modern risk analysis cannot. This is a huge gap.
In effect the classical risk canon equates rationality with good performance. Yet, as we shall show below, the
existence of universal cognitive biases in all humans and in all leaders and managers – and yes, risk analysts
– means that much decision-making is fundamentally flawed (Richard L. Priem, 1995). This has not been
addressed at all in the classical risk canon.
This, along with classical economics and finance, assumes that rational actors will have the best performance
and that lack of performance can be addressed merely by ensuring that the leader has more information and
knowledge at his disposal. But this again is simply not true. We cannot assume that having access to more
information will result in better decisions. Again this is a glaring gap in modern risk analysis.
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Part 2. They Require Linkage to Financial Behavioral Factors
Shareholders Want to Know Where’s the Beef
Risk in modern organizations is required to control and, where possible, improve profitability and valuation.
This applies to both public and private companies alike. Scarce capital is used by these organizations and the
ability to make it more effective is a key requirement of modern risk approaches. Leaders who do not do this
are routinely removed in order to find those who can. Risk analyses must aim to drive better financial and
valuation outcomes. The inverse of risk is profitability and capital accumulation. So ultimately risk management is directly in the interests of shareholders and investors.
Yet, as we have shown, the classical risk canon signally fails to do this. Risk assessments focus on financial
analysis skills and certain process competencies. While these are relevant to risk, they do not define its success
in modern organizations. Success in modern organizations is ultimately financial and valuation outcome. To
be precise, if an organization gets a better valuation outcome than its competitors, then its risk has performed
better than their’s. Nothing else counts as long as the organization operates ethically and is reasonably managed.
We have already set out the major criteria in the classical risk canon for risk success. These are financial
analysis, technical and systems analysis, compliance analysis and situational analysis. The bases are processoriented and not behavioral. They tend to be technocratically – rather than behaviorally-focused. So they lack
the intellectual underpinnings which focus on the necessary behavioral and cognitive biases in the building of
financial valuation and maximization of capital creation.
The overwhelming problem with modern risk approaches is the failure to link directly with behavioral and
cognitive biases in decision-making which link directly with financial outcomes. The classical risk canon
cannot help this since it has intellectual foundations that are largely unrelated. This is seen in the intellectual
base which focuses on decision-making under conditions of rationality.
In order to build the necessary linkages, we need to turn first to the disciplines of economics and finance.
These are disciplines which experts in conventional risk and financial analysis are generally comfortable with.
Traditional Economics and Finance Assume Perfect Rationality
Classical economics has a history dating back to the 19th century. The classical economists ranging from Adam
Smith to Keynes built formal models based on a very particular psychological platform. That platform assumed that individuals and corporations are rational economic actors. This allows a sophisticated structure of
models to be built.
At the microeconomic level it allows for the development of utility theory. This in turn allows for the development of choice theory for both consumers and corporations involving indifference curves and the like. The
assumption of rational economic actors underlies the full range of microcosmic topics ranging from pricing,
demand theory, consumer choice and more latterly decision and game theory. Latterly these theories have
been extended to modern work in the areas of options and options prices, derivatives and synthetics.
At the macroeconomic level, the assumption of rationality allows for the development of theories regarding a
wide variety of topics including interest rates, money supply, and consumer demand. These in turn have been
built up into models of growth which incorporate linkages between investment and consumer behaviors, savings and investment, interest rates and money supply. It is from this base that the idea of the efficient market
hypothesis arises. All of these models depend on the assumption of rationality to work.
Economists have always known and accepted that these theories are an approximation to the real world. The
models work fairly well when conditions do not change much. However it has become increasingly clear that
the classical economic models do not work at all in the following cases:
When conditions change significantly
 In predicting major changes in corporate valuation
 In predicting macroeconomic inflection points and crises
It is increasingly being seen that classical economics tends to work best when conditions do not change much,
and when rational behaviors dominate the market. When these conditions are infringed, then classical economics and finance break down and cannot predict the outcome (Schilirò, 2011).
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In this sense, classical economics and finance are reminiscent of classical risk models. In both, rationality is
the basis for the model to work. When irrationality enters, the models break down. In both cases the models
cannot predict what happens if most behavior is not rational. So the classical theories have major restrictions
that limit them to only being valid in particular, relative narrow situations.
That is one reason why risk approaches have not been able to incorporate the new behavioral disciplines in
order to link financial and business outcomes. These classical disciplines assume a level of rationality that is
just unrealistic in risk and thus prevents them being used for real-life risk situations. For economics and finance to play a part in linking risk with business outcomes, they must be able to able to address irrationality
in decision-making.
Irrationality is Now Being Addressed through New Behavioral Disciplines
We have always known that managers and decision-makers, indeed all humans, have biases. The trouble is
that they are difficult to model in particular situations. We may know that a leader or any financial actor tends
to under-spend or over-spend, but predicting that in advance for a particular leader or company is difficult and
requires models that have only recently commenced development.
We know that there are numerous other types of biases that affect decision-making. However these had never
been cataloged or their effects formally described. So although theorists knew that rationality was not really
realistic, a formal platform had never been developed to model those biases.
The issue has been how to link irrationality – or to be more accurate, mixed rationality - in decision-making
with economic and financial outcomes. The first steps in this process have been made with the emergence of
the new disciplines of behavioral economics and finance. These disciplines formally relax or drop the assumption of rationality in building models of economics and financial phenomena. For the first time we now have
a language and models that link financial outcomes to real-decision-making in the real world.
This allows us for the first time to formally link decision-making that is not necessarily rational to financial
and business outcomes. Since this is what risk analysts do, we now have for the first time a set of models that
can use be used to describe and predict risk behaviors and outcomes, in business and financial terms (Sveinn
Vidar Gudmundsson, 2013).
Behavioral Economics & Finance Open Up a New Risk Approach
Their Newness Explains Why Risk Approaches Haven’t Caught on Yet: The field of behavioral economics and finance can be said to have received formal recognition of their intellectual coming-of-age with the
award of the 2002 Nobel Prize for economics to Daniel Kahneman of Princeton University for his work into
behavioral economics (Daniel Kahneman, 1979).
Research into this field commenced in the 1960s with work by Nobelist Herbert Simon and expanded in the
1970s with the development of what is called prospect theory. Prospect theory is a theory of decision-making
where decisions have uncertain outcomes and people have different ways of evaluating gains and losses. These
decisions are not necessarily financial in nature although much of the work that surrounds them is concerned
with economics and finance (Konstantinos V. Katsikopoulos, 2014).
The research has been motivated by the increasing divergence between prediction and reality in the fields of
economics and finance. It had become increasingly clear that economies and finance were not approximating
reality and that a new approach was needed.
For the first time, what we term “irrationality” has been formally opened to research and investigation in the
fields of economies and finance. These new fields provide comprehensive explanations and models as to what
constitutes irrationality in decision-making and show how it leads to totally different types of economic and
financial outcomes to those predicted by classical theories.
Behavioral Disciplines Explain Much That Was Hitherto Inexplicable. The new behavioral disciplines have
far-reaching ramifications for most business and economic areas. .They impact decision-making, human resources, strategy, marketing, consumer choice, advertising, talent development and human resources, investor
behavior, and stock market behaviors to mention just a few. So far the impact is at an early stage since the
fields are still very new and practitioners of these disciplines are only slowly coming to grips with their many
implications.
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McKinsey has made some insightful observations on this subject (McKinsey, 2010). They cite some of the problems that are caused by the lack of understanding of behavioral strategy. These include failed mergers and acquisitions, large projects usually being over-budget and strategies usually ignoring competitive responses or getting
them badly wrong.
This research concludes that, contrary to what one might expect “good analysis in the hands of managers won’t
naturally yield good decisions…” (McKinsey, 2010) This of course flies in the face of conventional approaches
that assume if we are smart, reasonably educated and have the right data, we will have a very good chance of
making a good decision that will have a beneficial outcome. It explains why, to the contrary, so many decisions at
all levels of management, informed by the best analysis possible, so often yield poor outcomes.
As one might expect from a consultancy that focuses on strategy, the McKinsey research has a lot to say about
the implications of behavioral disciplines for strategy development. Their work suggests that cognitive biases
affect the smartest executives in the most important strategic decisions in the best companies.
For risk this has critical implications too. It suggests that most risk analysts are unaware of their biases and
therefore are not in a position to compensate for them. In hiring, developing and promoting risk analysts, those
who participate in these processes cannot identify these biases and predict their impact on the quality of risk
of the managers they are promoting.
In sum, if anyone ever wanted a good explanation why so many risk analysts fail, and why so many boards
and risk experts tend to make so many bad hires, one has only to look at the previous formally unrecognized
issue of cognitive biases (Tomer Hochma, 2017).
The behavioral disciplines are not just about finance and economics; they are ultimately about risk and how
flawed the outcomes of risk analysis are likely to be if these behavioral factors are not taken into formal
account. The behavioral disciplines provide a new perspective on any type of decision, be it economic and
financial or otherwise.
In Categorizing Types of Cognitive Bias. In their new theory, termed prospect theory, Kahneman and Tversky
in the late 1970s identified and set out a number of cognitive biases that routinely impact decisions, both
financial and otherwise (Judgment under Uncertainty, 1974). What they pointed out was that these biases had
never been taken into account in classical economics and finance (Richard A. Posner, 2013). The existence of
these biases meant that the rational decisions assumed by classical theorists were very unlikely in the case of
many if not most decisions.
It is not the intention of this article to provide a primer on behavioral economics and behavioral finance.
However it will help to provide some examples of these cognitive biases. In their book (Daniel Kahneman,
1979) some of the principal biases mentioned were as follows:
 Framing effects: The way a problem or decision is presented to the decision maker will affect their action.
 Sunk cost fallacy: The tendency to continue to invest in something, even if it is a hopeless case
 Status quo bias: people prefer that things remain the same, or that things change as little as possible, if they
absolutely must be altered.
 Endowment effect: people value a good or service more once their property right to it has been established.
 Loss aversion: people's tendency to strongly prefer avoiding losses to acquiring gains. Some studies suggest
that losses are twice as powerful, psychologically, as gains
 Anchoring effect: the tendency to rely too heavily, or "anchor," on a past reference or on one trait or piece
of information when making decisions
 Overconfidence effect: excessive confidence in one's own answers to questions. For example, for certain
types of question, answers that people rate as "99% certain" turn out to be wrong 40% of the time.
 Survivorship bias: concentrating on the people or things that "survived" some process and ignoring those
that didn't, or arguing that a strategy is effective given the winners, while ignoring the large amount of losers.
There are numerous other cognitive biases that have been identified. These biases are not just ones that have
been observed. All of them have been tested through actual experiment so that the situation can be controlled
scientifically. So the existence of these biases has been scientifically confirmed, measured and manipulated
to see their effects in many different situations.
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It will be clear that these cognitive biases operate within the decision-making environment of any company.
So these cognitive biases must be a key driver of problems in these companies. They are therefore an important
microeconomic factor. Of course, this also means that they are a crucial factor in risk analysis and management
both for companies, regulators and financial actors of any sort.
Since these biases operate in all companies and in all organizations, including in nonprofits and governmental
organizations, they also operate at the macroeconomic level. This means that they impact demand and supply
at the macroeconomic level, and in the areas of growth, trade and investment. Again this impacts risk at the
national levels as well as the international levels.
It does not take a great leap of imagination to see that these cognitive biases are crucial in assessing and
studying risk analysts and the outcome of the decisions. Yet none of this way of thinking has yet impacted
risk approaches.
This is probably due to two main factors. First, this is a relatively new field of study. Second many risk experts
feel uncomfortable with behavioral issues and particularly with the psychological issues of cognitive bias so
they stay away from these topics. Clearly this will have to change if risk approaches are to keep up with the
times.
But the New Behavioral Models Are Far From Perfect. Some Key Issues Not Yet Addressed: So the new
behavioral models open up vast new swathes of territory not only in the economic and financial arena, but
also in the arenas of decision-making, risk, talent management and development. They also provide new perspectives on strategy development and implementation. They suggest that too much information can be as
dangerous as too little. They provide new ways to improve decisions and to optimize their outcomes in business terms.
But as with any new discipline, they still leave numerous problems unaddressed. This is not a criticism; it is
just to state that now these new disciplines have opened up new territory for investigation, they have also
allowed new questions to be asked which so far have not been answered and in some cases cannot be answered
without more advances in theory and more data from experience. This is the case with the behavioral disciplines.
Some of the problems that are not addressed by behavioral economics and fiancé are the following:
The Problem of Individual Prediction: The behavioral disciplines have identified a rich catalog of cognitive
biases and described their effects. Although these effects work at the level of the individual, we can only use
them predictively at the level of the group. The new behavioral disciplines provide no model that allows us to
predict how these cognitive biases will act in the case of a specific individual, a specific team or a specific
company.
We term this problem, the “atomism” problem. We can predict at the level of the organization, say the country,
or a large group of consumers. But we cannot make predictions at the level of the individual social atom, the
individual, the consumer, the manager, the specific team in a specific company. For the behavioral disciplines
to be seen to be more than an academic exercise, they need to address and provide solutions to this problem.
Predicting Precise Business Outcomes: Even more importantly these do not show the actual financial outcome of these cognitive biases for any individual, team or company on business outcomes such as profitability
or valuation. Yet it is precisely these issues that are of most interest and utility to shareholders, investors and
economists who wish to predict these matters so that the work can have real-world relevance.
We term this problem the “outcome” problem. We need to be able to do more than just say that a particular
cognitive bias will distort the outcome of a decision. We need to be able to say how this will happen in practice.
In particular we need to be able to couch the outcome in measurable and quantitative terms that are part of the
financial and valuation metrics of a company so that we can link behaviors and cognitive biases directly to
profitability and capital creation or consumption.
The Problem of Non-Financial Decisions: Not all or even most decisions have an explicit financial element;
yet the behavioral disciplines couch their terminology in financial and economic terms, as they must given
their intellectual background.
Yet it is clear that cognitive biases impact non-financial and economic outcomes just as much as they do
financial and economic outcomes. The behavioral disciplines have done much less to analyze the impact on
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the non-financial arenas. This is because they incorporate a game-theoretic approach, garnered from the game
theories of the 1960s which again have a decidedly financial approach.
The Problem of Non-Financial Actors: The behavioral disciplines started their work by focusing on consumers and investors. It was only later that they broadened their focus to corporate managers but even then
the focus was on corporate financial managers rather than all managers.
But the work has not yet broadened its reach to actors who are explicitly focused on non-financial issues such
as corporate managers of sales for example. Yet it is clear that these players also have an impact on business
outcomes through the impact of their cognitive biases.
Just because they are not primary initiators of investment or P&L managers does not mean they do not have
an impact on the overall P&L of the organization, or on its valuation. That means the cognitive biases of nonfinancial managers must also be included when assessing overall risk.
But the behavioral disciplines are not so comfortable in the non-financial arenas and so have tended to avoid
these issues. So these new disciplines so far are more oriented to actors that are explicitly economic and
financial actors which limits the applicability of the research to some of the most intriguing and important
issues in corporate decision-making and finance.
Atomism and Outcome Problems Most Important: Of the above, the atomism and outcome problems are
the two most important. This is because they prevent the theory being operationalized so that it can be used
in practice to improve the outcome of decisions. If the aim of a scientific theory is control, then the behavioral
decisions are still some way away from this goal. Later in this article we will show some later developments
that specifically address these problems and provide some solutions.
Neuroscience and Neuro-Economics Provide Atomistic View. As behavioral economics and finance have
emerged and expanded, so has the demand for other types of investigations that would provide increased
knowledge on behavior, decision-making and in particular economic and financial decision-making. This new
research addresses the issue of the individual level head-on and provides an atomistic perspective that advances the understanding of behaviors at the individual level.
This research relies on MRI, magnetic resonance imaging. This allows scientist to look a brain in real-time to
see precisely which areas are impacted when the brain is carrying out certain activities which the subject has
been told to think about in advance. These include making decisions on certain matters, or thinking about
certain things.
This research aims to elucidate the physical and physiological mechanisms that are involved when decisions
are being made or when certain types of thoughts are being played out. The aim is not only to look at physical
brain locations involved, but also to look at the types, intensity and frequency of brain waves and other impactors such as changes in brain chemicals and neurotransmitters.
The more general science has been termed neuroscience. This broader approach investigates thoughts, decisions and emotions. The narrower research is called neuroeconomics. The aim of this science is to elucidate
physiological mechanisms involved when the brain is making economic and financial decisions and making
choices (Neuroeconomics, 2006).
Like neuroscience, neuroeconomics can be experimental in nature so that the fully range of scientific tools
can be made and hypotheses investigated. Experimental economics can be combined with neuroeconomics to
gain a much deeper appreciation of the biological mechanism involved in economics and financial decisions.
This research also extends to neurochemistry and in particular to the neurochemical oxytocin, the so called
love chemical. This research also looks the impact of certain neurochemicals on behaviors, particularly trusting behaviors and their impact in human interactions. While oxytocin has been the hot topic, it is likely that
this is just one of a class of neurochemicals that mediate behaviors including financial and economic behaviors
and also the mechanisms of choice.
These new channels of research are also opening up new perspectives on economics, finance and decisionmaking, this time from a biological and physiological perspective (Paul W. Glimcher, 2008). However we
need to note that these are not cognitive but “wetware” models that give us physical rather than cognitive
explanations of decision-making and choice.
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The wetware models do address the atomism issue. They add to the knowledge concerning how to make
predictions at the level of the individual, something that we cannot do with current behavioral economics and
finance. But these approaches still do not allow us to make predictions about business outcomes, a key requirement for relevance and use in the corporate world and in developing more effective approaches to risk
assessment and management.
Recent Empirical Studies Address Behavior and Business Outcome. However there is increasing work
which investigates the decision-making characteristics of CEOs and managers and links these to their impact
on company financial and valuation performance. One pioneering piece of research by Marianne Bertrand and
Antoinette Schoar (Bernadette Schoar, 2003) specifically looks at the managerial characteristics of CEOs to
investigate their impact on a wide range of corporate financial variable.
This work finds a high correlation between the two. The authors find that these managerial behaviors can be
characterized as distinctive financial styles that have a characteristic and unique impact on company financial
metrics and performance. The authors specially note that they are departing from the usual economic approach
which is to look at financial outcomes at a firm, industry or market level.
In other words, this study specifically addresses the issues of atomism and outcome in risk behaviors. This
work finds high correlations between the two. The literature now shows that the issue of managerial financial
style is real and can be correlated statistically with characteristic financial and valuation outcomes. This is a
crucial breakthrough from the perspective of risk management. It shows that in principle we can formally link
specific individuals with specific financial outcomes and thus assess their level of risk in being associated
with those outcomes.
More recent research shows the consistency of financial styles between personal and corporate financial
choices on the issue of personal and corporate leverage, again linking financial behaviors with financial outcomes (Cronqvist, 2010). It shows that CEOs’ personal financial behavior is at least partially predictive of
their companies’ financial performance.
In sum, this recent empirical work addresses the issue of business outcome more comprehensively than has
been achieved with the classical works of behavioral economics and finance. The problem is that there are no
theoretical constructs or models underlying the behavioral side of the problem.
So while wetware and CEO studies address respectively atomism and business outcome, neither address both
and link the atomistic level directly with business outcomes in a formal model that simultaneously addresses
both. But that issue has now recently been addressed as we shall show in the final part of this paper.
Leadership Training and Business Metrics. Leadership training often incorporates the words “business
outcomes”. However the problem is that it rarely shows the direct linkages between behavior and business
outcomes. Most work on this tends to show that a high level of investment in training leads to positive business outcomes. However it does not show any direct linkage. So a lot of this research lacks credibility since
it cannot show a direct linkage (Michael Beer, 2016).
What is becoming clear is that, if leadership training is to have a direct link with business outcomes, it should
be linked with business performance metrics, not just outcomes, broadly defined. This point has been emphasized in a report by McKinsey which indicates that the training must incorporate key business performance
metrics in order to have the effect that most organizations desire (Cermak, 2010). In other words, training in
risk analysis and management should also do the same thing.
Of course, this would require a major shift in risk management curricula. But the weight of evidence is that
even talk about business outcomes is not enough if the training and development does not also link directly to
behavioral factors and cognitive biases.
Part 3 The Perth Model Provides The Missing Link
Financial Signatures Address Atomism. The Perth Risk Outcome Model is so-called since it is concerned
only with the outcome of behavior, not the behavior itself (Prince, 2005). It defines outcomes in financial and
valuation terms (Prince, 2008). This model addresses both the issue of atomism and the issue of business
outcome in a formal model that categorizes the types of financial behaviors and the financial and valuation
outcomes that flow from them.
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The research is based on fieldwork with some several hundred CEOs and then with numerous other senior
executives. It is based on the observation that we all have individual financial traits. These financial traits lie
deep within us, so we shall call them innate. These financial traits constitute an internal calculus which drives
how each of us approaches decisions involving risk and reward and cost and benefit. They imprint themselves
on all of our decisions, in the vast majority of cases without us knowing this.
The research shows that there are distinct behavioral patterns which reflect different ways that individuals are
driven by these internal factors to create financial value. These behavior patterns are called financial signatures. The research has identified nine financial signatures which we show below.

Figure 1. The Nine Financial Signatures

These financial behavior patterns, or financial signatures, are composed of two dimensions of financial traits.
These are the propensity to utilize resources to a greater or lesser degree in achieving business goals, and the
propensity to add commercial value to products or services, again in achieving business goals.
Each financial signature is in effect a personalized and at least a partly irrational response to a financial situation which imposes a systematic and predictable bias on all of our financial decisions. Thus individual behavior and individual cognitive effects have led the decision to be at least partly irrational in the particular
manner which is dictated by the particular position that the manager occupies on the above diagram. Thus the
model is one that incorporates the cognitive biases of the individual concerning the factors of value-adding
and resource utilization.
And Provide a Formal Model of Business Outcome. The resulting financial signature shows us the behavioral
propensity of an individual to generate capital to a greater or lesser extent. In the diagram, financial signatures
to the upper left generate more capital since their propensity to add relatively high amounts of value more
than outweighs the resources they are behaviorally inclined to consume in achieving this value. On the other
hand, on the right hand lower side of the diagram, individuals will be using a level of resources which generally will not be outweighed by the value-added contribution, which will lead to the generation of less or even
the consumption of capital.
Financial signatures represent the most basic level of financial behavior. These can be grouped into styles
which aggregate the signatures into a higher level representing the financial impact of these styles.
We can divide the nine financial signatures into three financial styles based on this diagram. These are the
Value-Centric, Balanced and Resource-Centric styles. The first will tend to outperform the market and the
last to under-perform while the balanced styles will perform at the market level.
Thus financial signature and style can tell us not only about the level of individual performance we can expect,
but what will happen if a company is composed mainly of a particular financial signature or style relative to
its close competitors and to the market it participates in as a whole.
The Model is Measurable in Business Terms. Perth has developed instruments to identify and measure financial signature, most notably its Financial Outcome Assessment instrument. This has been given to almost
1,000 participants. Results show that most people cluster to the lower right of the financial signature chart.
Most managers have financial signatures that lead them to under-perform the market and either to generate
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less capital than their close competitors or to consume it. This pattern prevails even at high executive levels
and so far the research has not been able to find a statistical difference in financial signature between executives and other levels.
This parallels work done in other risk studies which shows that on both personality and competency tests,
there are no significant differences between managers at widely different levels (Hogan, 2006). It also provides a more scientific underpinning for studies that show that few risk analysts consistently make money and
that the vast majority fail as risk analysts, on both straight risk and financial results grounds.
The value-added dimension of financial style is reflected in the gross margin of a unit or enterprise relative to
other similar units or close competitors. That is, this accounting measure is a true measure of value-added,
both at a corporate and at a behavioral level. We use this measure and not profitability since the latter does
not measure value-added. It was not designed to do so, and in any case is too prone to manipulation to be
useful.
Similarly the resource utilization dimension of financial style is reflected in the level of indirect expenses
relative to other units doing similar work or to close competitors. Once again we need to convert this to a
percentage of revenue to allow comparison with other units in the organization and with close competitors.
By adopting this approach, we can calculate the financial mission of the unit or enterprise and compare it to
its competitors. This will show the relative positions of the enterprises in a market from the viewpoint of their
financial mission.
If financial signature leads to a systematic bias to financial decisions either by individuals or teams, we would
expect this to be reflected in the valuation of a company. Our original research found such an impact. Basically
the Value-Centric financial styles lead to relatively high growth and high capital generation over the longerterm, since the value-added impact of the style more than outweighs the resources utilized in its achievement.
The reverse is true for the Resource-Centric styles which lead to relatively low growth over the longer-term
and thus relatively low or negative capital generation.

Figure 2. The Nine Valuation Trajectories

The Perth model addresses corporate and microeconomic issues and decision-making via the concept of the
financial signature and the associated valuation outcome. It addresses macro-economic and regional and national decision-making via the aggregation of these signatures at the appropriate social levels. The cognitive
biases it addresses can be measured both psychometrically through assessments and financially as reflected
in the financial statements of a company.
The Perth approach does takes behavioral finance a major step forward by enabling prediction to be carried
out at the level of a specific individual, team or company and to predict the precise financial and valuation
outcomes that will flow from these decisions.
The approach is measurable and able to be operationalized so that it provides results that can be falsified, the
major criterion of a scientific method.
Providing an Atomistic-Outcome Behavioral Synthesis. The Perth model is strictly concerned with business
outcomes. They must be measured in terms of their value and valuation impact.
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Risk only has an impact if it impacts business outcomes. Anything else may be a valuable outcome but unless
it impacts profitability value and valuation measured in financial terms, it is not a criterion for deciding if risk
has been successful or not
The Perth model leads to a new type of synthesis between behavior, business outcomes and risk. This results
in the following principles:
Risk is valuation; we can only measure risk through its results; risk can only be said to be successful if the
valuation of the unit, team or enterprise increases relative to its competitors.
Valuation is outcome: In any organization, its valuation relative to its competitors drives its outcome. This
valuation may be measured in financial or non-financial terms both quantitative and qualitative, such as in
nonprofits or a governmental organization.
Valuation is behavior: Valuation is not profitability, assets, sales or intellectual property; these are merely
symptoms of behavior. The financial metrics which measure these quantities are merely measuring the results
of behavior and they should not be confused with behavior or valuation itself.
All employees have a virtual P&L: every employee contributes to the valuation of an enterprise, even if they
are not aware of that fact. Each of them has a virtual P&L, whether or not it is recorded. The job of all employees is to increase their own virtual P&L so that they increase the valuation of their unit, team or enterprise.
All decisions have a value impact: Even if the decision is not explicitly financial in nature, it will have a value
impact since it comprises two drivers, value-adding and resource utilization. These may be measured in financial or objective or in qualitative or non-financial terms.
Part 4. The Direct Link Between Cognitive Biases and Profitability
The Behavioral ProForma™. Perth’s assessments predict the impact on financial outcomes of the behavior
of an individual or a team. However the assessments provide this information in a qualitative manner. FinSim™ is an initiative to extend this approach so that the assessments can provide quantitative financial forecasts resulting from the behavior of an individual or a team.
In particular the aim is to provide a forecasted income statement in standard format that will be produced from
the assessment results of people who complete Perth’s assessments, in particular the Financial Outcome Assessment.
The development of FinSim™ has taken a phased approach. FinSim™ Mark 1 provides a static income statement. That is, it calculates an income statement that forecasts all major income statement items except sales.
That is, it forecasts gross margin, COGS and indirect expenses. It provides actual dollar amounts. These are
based on norming a company’s current results against its relative industry performance and then linking this
to the Financial Signature® of the individual or team. This results in the Behavioral Proforma™. This forecast
provides dollar amounts for profitability and valuation. However the sales number has to be estimated manually and input manually.
FinSim™ Mark 2 takes this one major step forward. That is, it provides a dynamic income statement. The
product provides forecasts of future sales as well as all the other metrics in an income statement. In FinSim™
Mark 2 the model will provide an estimate of sales based on normed industry metrics which are linked to
Perth’s behavioral metrics. FinSim™ Mark 2 still retains the capability of being able to accept manual input
of sales figures to allow for sensitivity estimates to be made.
FinSim™ Mark 2 actually uses two complementary but different approaches to produce sales forecasts. The
first calculation channel forecasts short-term sales. The second channel forecasts long-term sales. These two
channels are independent and based on different metrics.
In order to differentiate between short- and long-term sales, Perth uses the concept of the product cycle. Sales
changes within a product cycle are differentiated from sales outside the existing product cycle, thus allowing
for the creation of new products and services impacting sale figures.
The model allows for the input of the product cycle length since this will vary widely between industries.
However the default product cycle in FinSim™ Mark 2 is 3 years. So the overall model produces two sets of
forecasts. One is short-term, at the end of the current product cycle. The second is long-term, at the end of the
new product cycle following the existing product cycle.
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Your Income Statement
– Same Behavior As Now
Your Financial Profile Summary showed you your Financial Mission, that is, the financial behaviors that you
are actually using right now.
Your Financial Mission is a INDUSTRIALIST
If you continue to use these same behaviors, your income statement will look like the one on the right, keeping
sales revenues constant.
If this income statement is meeting the objectives of your organization, then it would be appropriate to stay
with your current Financial Mission
If the income statement is not meeting the objectives of your organization, or it is not meeting your own
objectives, you need to change your behaviors.

Figure 3. Behavioral ProForma

Behavioral ProForma Sensitivity Analysis. We can take this analysis further since we already have data
from the assessments regarding various aspects of the participant’s behaviors. We can prepare these Behavioral ProFormas and income statements for the following situations:
 If he follows innate behaviors
 If he follows current behaviors
 If he follows the current behaviors of his company
 If he follows recommended behaviors

Figure 4. Behavioral Sensitivity Analysis

As can be seen, now it is possible to examine the income statements and profitability of either a leader or a team
under different behavioral scenarios. We can use this to predict actual dollar figures for each of the main income
statement categories. Using this analysis we can also construct valuation tables under the different behavioral scenarios, and the different levels of market capitalization associated with each behavioral scenario.
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Conclusion
Cognitive biases are a bedrock concept in the emerging disciplines of behavioral economics and finance. They
exhibit the limits of rationality and the limitations on traditional theories of economics and decision sciences.
They have yet to be taken formally into account in developing a modern approach to risk management which
takes irrationality formally into account.
We have developed a model and conducted field work with CEOs and top executives to test out a subset of
these cognitive biases, and related them to financial outcomes. As can be seen, we can link cognitive biases
directly to financial and profitability outcomes. By showing the link between the two we can construct risk
models based on behavior. We can call this Behavioral Risk Management or BRM. BRM is not designed to
replace traditional risk models but to supplement them with a different perspective and different data. In that
way we can formally integrate behavior into risk models to make them more effective.
This article believes that this is the next big step in risk analysis and management. It takes into account the
irrationality and cognitive biases that have not been included so far. It takes account of the latest findings in
behavioral economics and behavioral finance. It can be operationalized using traditional financial metrics
which are routinely captured in income statements and balance sheets. As such this work should be of immediately practical significance for working executives, managers and financial analysts as well as for academic
economics and financial researchers.
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