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                                                           Abstract

Modern traditional Finance suggests that financial risk perceptions should be viewed as perceptions about potential security return fluctuations. This normative position assumes that investors are Rationalists who accept Newtonian determinacy. Behavioral research suggests that humans have evolved as “Satisficers” who use decision heuristics to simplify a world that is not perceived as fully determinant. They are adaptive rationalists.

Experimental research indicates that emotional Affect (experienced as a positive or negative feeling state) also has significance as a risk attribute. The purpose of this short paper is to present an argument as to how human consciousness, coupled with a brain composed of two hemispheres, can account for risk perceptions that are multi attribute with both analytical and affective attributes. In essence risk perceptions are much like an executive summary that provides a felt conscious description of the investment situation. While individual risk perceptions may be identified by experimentation, the personal nature of such perceptions does not allow for addition across investors. Security market movements may be best understood by investigating the causes of ‘Swarm Behavior’. 
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 Financial Risk Perceptions: The Product of Conscious Qualia and Brain Duality.

Introduction:

Valuation is the heart of the investment process and a measure of investment risk is  necessary. In the early 1970s the risk measurement issue appeared to be on the way to solution through the application of statistical methods to classical Utility Theory. Risk was normatively defined to be based on fluctuations in security prices and measured by standard deviation of return and or security Beta, Haugen (1999). Risk was assumed to be a function of an asset return distribution with lesser concern for the psychological perceptions of investors. Unfortunately this approach has turned out not to explain security market behavior as well as had been expected. Financial markets continue to generate asset price anomalies, such as booms and busts, while Modern Finance theory is unable to well explain these behaviors. Modern Finance measures of risk were essentially derived from a psychological model that assumed psychological Behaviorism and Newtonian determinism. The objective of this short paper is to present a more realistic picture of perceived investment risk; one that is based in theories of human consciousness (Chalmers 1996,Koch 2012, Noe 2009,Tononi 2012) and a lateralized  (two identical appearing hemispheres) human brain, (Ornstein 1997).  My years of risk perception research has carried me into related disciplines of decision research, evolutionary biology, complexity theory and human consciousness. My research suggests that risk perceptions are multi attribute and are strongly influenced by Affect, as well as analytical attributes, such as return variability. In short, risk perceptions appear to be Conscious Quales. They serve as an executive summary of the holistic conscious experience of an investor. This confirms the seminal observation of Decision Theorist Paul Slovic (2000) that” Risk does not exist out there independent of our minds and cultures waiting to be measured. The risk concept was invented by humans to help understand and cope with the dangers and uncertainties of life. Thus risk perceptions are by necessity subjective, assumption laden and dependent upon judgment”.

Baseline: Perceived Risk in Modern Finance

Suggested financial risk measures have a long history, Olsen (2008). Most early treatments assume that financial decision makers are axiomatically rational and address uncertainty in a statistical fashion. Knight (1921) stressed objective probability distributions while Keynes (1936) focused on confidence in forecast return distributions. Shackle (1952) suggested that risk should be perceived in terms of “possible surprise” while Savage (1954) and Ellsberg (1961)stressed subjective probability. Kahneman and Tversky (1992) identified risk as a function of both probabilities and relative outcomes. Shapira (1995) advocated potential loss as a primary risk measure. Recent risk researchers have offered new risk attributes such as perceived control, knowledge, trust, group participation, fairness, dread, regret, etc., Frijida (2000), Landman (1993), Nanda(2004),Rode(2000),Slovic(2002)Wang (1995).  In general these new suggestions are based upon a broader view of human decisions when faced with uncertainty. The dominant new theme is that Affect (experienced as a positive or negative feeling state) influences risk perceptions because it can complete, simplify or appear to make coherent uncertain decision situations, Slovic(2002,2004).      

         Modern or Traditional Finance places heavy weight on probabilities of potential outcomes as risk attributes because they are statistically tractable with the   Modern paradigm themes:

1. Causality can be identified. Even ambiguity is just uncertainty about other probabilities.

2. Complete objectivity is possible because the observer can stand outside the forecasted system.

3. Emotion has a negative influence on decision choice.

4. Decision makers come to a decision with well ordered priorities.

5. The human mind “should be” focused on individual optimization.

 Behavioral Finance research argues that the Modern paradigm fails                                     

because humans are adaptively rational ( they satisfice),  and they perceive the world as not fully determinant. The Financial anomalies appear when we fit evolutionary man into the normative model of rational decision behavior.  

Duality and Affect

Early arguments for the Affective nature of risk perceptions were associated with the synchronous dual nature of the human decision process. Details of the dual nature of the human decision process may be found in: Chaiken and Trope (1999), Forgas (2000),Hammond(1996) Moreno (2003),Over(2003), Reyna(2004). The Analytical or Rational decision process gives rise to output that is symbolically determined using formal logic( usually mathematics). It is most used where decisions are relatively simple. This is the primary process associated with Modern Finance. The commonly derived financial risk attributes are standard deviation of return and security Beta. Unfortunately these attributes do not measure up well when compared to how professional investors define financial risk.(see tables 1, 2 and 3. )        

    The second and oldest human decision process is the Experiential or Associative Process. It appears to be most used where:

1. The decision process is complex.

2. Information appears to be ambiguous, incomplete or not well suited to symbolic categorization and manipulation.

3. The decision time is short 

4. There is a compelling need to “feel” that a good choice has been made.

This process is reproductive in that it uses cues retrieved from memory of past similar events. It encodes information in the form of concrete exemplars, images and narratives. Processing rules are culturally based and socially learned. Objectives are usually defined in terms of acceptability, not optimization. In addition decision makers often report Affective feelings as formal thoughts even though they are more often simply feelings of knowing and familiarity ( Loewenstein, 2001). 

    There is a large body of empirical evidence suggesting that Affect influences investment decisions.See: Aspara(2011),Finucane(2000),Gonzach(2000),Grinblatt(2001),Hong(2005),Huberman (2001) Loewenstein (2001),Nanda(2004), Olsen (2000), Sias( 2004), Zajonc (1980).  However there is not an accepted theory of why this is generally so and this is the objective of this paper.  The reality is that both decision systems simultaneously influence decisions with the weight depending upon the decision environment. From this perspective the influence of consciousness becomes an important intervening variable because decision consciousness is strongly influenced by the decision environment and the particular cerebral hemisphere that is dominating the decision process, ( Koch (2012), Ornstein (1997)).

 Conscious Qualia and Affect 

While the precise nature of consciousness is subject to some conjecture it can be defined as “ a state of mind in which there is knowledge of one’s own existence and of external surroundings”  Chalmers (1996), Damasio (2010),Noe (2000).  From an evolutionary perspective humans are conscious because the future is not fully predictable (Koch (2012). Consciousness exists because it allows for planning and decision making in unexpected circumstances.  Consciousness motivates thought, exploration, and improves the chance of survival. 

       Consciousness requires emotion and the feeling that is created. Feelings are vital to behavior because feelings intimately tell us what “something means” or how important it is, Ramachandran(1997). Qualia are the subjective “feeling tones” of an experience. Sometimes they are described as “raw feels” as in the redness of the rose or the pain of regret. The strength of a Quale(singular) is an indicator of an experience requiring focus. Qualia remain introspective because no matter how much we know about the brain we cannot bridge the gap to how the brain creates a particular felt state from sensory stimulation, Koch ( 2012),Ramachandran(1997). Qualia are unique because there is something “it is like” for one to experience some particular Quale. Qualia are holistic and qualitative in nature. In general Qualia are:

1. Irrevocable. They cannot be wished away.

2. They require memory

3. They are ineffable because to know a Quale is all that there is.

It is believed that Qualia are primarily associated with stimulation of the Amygdala, the Temporal lobes and the Inferotemporal cortex because the temporal lobes are the interface between perception and action in a primal “limbic oriented” executive process, Koch (2012). Usually perceptions are significant Qualia because they inform the decision maker of a situation needing attention. However Qualia need not always be strongly conscious. Sometimes they may just manifest as a “felt bias” toward or away from some particular situation or action. In this sense the Quale serves as a holistic perception that instills a felt consistency to the environmental background. Qualia can be strongly “coherence instilling”! Relatively weak Qualia can also have a strong influence on decisions because they may influence what information is allowed into the rational decision process ,Lane (2000). The hallmarks of financial risk perceptions are the fear related feelings of uncertainty or ambiguity surrounding the situation.  The Feelings are the output of the emoting process bringing brain and bodily sensations together. 

 Information Theory and Consciousness

According to information theory consciousness is an elemental property of complex living matter and human consciousness arises out of the interaction among hyper interconnected brain cells, Tononi (2012). The human brain tends to be hyper connected in the sense that it resembles a small world network with a very large number of short neural connections and fewer long connections that can bring together divergent ideas and information, Newman (2006). Such small world networks can become captive to well connected “informational hubs” yielding amplified fast reaction. They also can bring divergent thoughts to a decision process. 

Conscious states are usually: 

1. Very informative ( because they reduce informational uncertainty)

2. Highly integrated

3. Conscious states are usually focused but their content can often contain an array of integrated information related to the conscious perception. For example, both Affect and numerical calculations related to financial risk. 

Integrated Information Theory argues that the information associated with a conscious state is integrated information, Tononi (2012). Integrated information arises from causal activity between brain cells and is private because it is produced only within the decision maker’s brain. The integrated information state cannot be well divided into independent parts but will be tend to be experienced as a whole. Information from different cortical areas is bound together producing a multitude of attributes within the single conscious experience. Thus conscious Quale appear to provide a kind of “executive summary” of the current situation that can be used for decision making and planning. The quantity of consciousness is determined by the amount of integrated information while the quality of consciousness is determined by the variability in the array of information contributed by different cortical areas. Consciousness increases with amount and variability of the integrated information.  The integrated information may yield alternative decision results depending upon the decision environment. Humans are inductive and tend to be highly influenced by previous experience. They also have a strong tendency to follow the crowd and be overly influenced by opinions of those who appear knowledgeable. Humans also dislike cognitive dissonance and tend to avoid inconsistent information.

Brain Structure and Financial Risk Perception 

 It has been noted that risk perceptions are best characterized conscious qualia.

 Research into brain structure indicates that the two identical appearing brain hemispheres provide divergent information into a decision process and suggests why risky decisions may contain both analytical and Affective attributes, Ornstein (1997). The left hemisphere of the brain tends to be more analytical in orientation and processes information serially while the right hemisphere is more experiential and emotional. This decision pattern is both evolutionary and cultural. Such a differentiated nature would be helpful when adapting to an uncertain environment. For example, a fast acting right hemisphere quickly sizes up a familiar situation( looks like a snake!) and generates a usually adequate response. The left brain hemisphere might then support a more analytical risk estimate while the right hemisphere provides the gist or explanation for the choice.

  The two hemispheres of the human brain are different as to the type of information usually processed. However, no human behavior seems determined by the input of a single hemisphere. The right hemisphere provides a more rapid context or structure of the decision situation while the left hemisphere considers facts more carefully. The right hemisphere is superior at assembling the pieces of the situation into a coherent whole. It provides the meaning of the perception. The left hemisphere is not good at integrating different ideas. It usually processes information sequentially. The right hemisphere is the parallel information processor. A few other relevant facts are:

1. In general Women appear to be slightly more left hemisphere dominated than men. This is consistent with their superior language skills.

2. The left hemisphere appears to be slightly more influenced by negative as opposed to positive emotion.

3. High skill individuals, such as engineers and physicians, tend to be more left brained while artists and those characterized as very creative may appear more right brained.  

From this short overview it appears likely that brain lateralization plays a significant role in risk perceptions.  The right hemisphere may be the cause of strong Affective influence. The left hemisphere may strengthen analytical analysis.

Individual Risk Perceptions

Because financial risk perceptions may have both analytical and affective attributes that arise from experience and culture, individual perceptions cannot be determined a priori but will need to be identified as a result of experiment by the investment advisor and investor.  However there are a few general hypotheses that may be helpful.

1. Because women investors tend to be more concerned with the degree that an investment is consistent with their value system it is likely that some affective influences may be very significant to them. Also, interpersonal trust is more important to women than men investors.

2. Empirical evidence indicates that professional high achievers, such as executives and some scientists, may have a slightly greater tendency to focus on analytical risk attributes.

3. Less educated investors appear to place greater weight on affective risk attributes and have more difficulty establishing a risk hierarchy.

4. Investors with more complex investment goals tend to reveal more affective risk measures. 

Because financial risk perceptions are a Quale and only felt by the investor alone it will be important for the advisor to subject the client to investment scenarios where the felt exposure is consistent with the actual decision situation.  This preparation is what is required by the film Method Acting schools. The actor must be placed into the position of the acted role. Research suggests a number of potential risk attributes that need vetting. These include:

1. Potential of a large loss. 

2. Feelings of personal control.

3. Regret

4. Variability of return over one’s own investment horizon.

5. Social responsibility.

6. Personal knowledge about the investment.

7. Asset liquidity

Aggregate (Market) Risk Perceptions. 

Because risk perceptions appear to be Qualia it is not possible to aggregate risk  perception attributes across investors for the purpose of predicting security market movements. Therefore it is probably more fruitful to focus on the cooperative nature of human activity and to identify when group identification might give rise to Swarm Behavior and investment cascades ,Dugatin(2000), Pfaff(2007),Ridley(1996),Skyrms(2004) Tomasello (2009).  

       An underlying theme of Modern Finance is that investors are individually centered on optimization. Social scientists disagree. Social scientists see individuals as group members and followers because such behavior improves the chances of survival and reproduction (Geary 2005). More specifically, humans are environmental adaptors and try to main a position as a competent and respected members of a group Tomasello ( 2009). The wellsprings of cooperation appear to be inborn but are strengthened through a shared culture. Cooperative norms develop from the recognition of interdependence. Humans appear to be built on an Ape chassis that was probably forced from the forest to the open savannah by climate change thousands of years past, Geary (2005). The primary direction of development appears to have been emotional wherein individuals became more self aware, moderate in behavior and group oriented. Biological developments such as the production of the hormone Oxytocin, Kosfield (2005), increased interpersonal cooperation and trust while the neurological evolution of brain Mirror Neurons allowed individuals to empathize and obtain a sense of other minds, Rizzolatti (2004). In addition, most humans develop an ability to judge others by bodily movement and expression and to perceive fairness as a desirable cooperative trait. 

           Humans probably came late to the use of probability because to early man the environment was not determinant and survival based upon sufficiency was more practical than optimization. Do only what you have to do to survive given the current situation! Studies indicate that brain neuron structure takes the form of a small world network. Over time such brain networks exhibit “preferential attachment” where there is a tendency for ‘opinion leaders” to develop and gather  followers, Newman ( 2006). Thus it may sometimes be better to fail cooperatively than be seen as a renegade. Factors have been identified that influence swarm behavior, see: Berger(2013), Hatfield(1994), Surowiecki,(2004)  These include: 

1. The larger the group and the more aligned its preferences the quicker individuals ignore their own unique information and begin to follow the crowd.

2. Interpersonal Trust amplifies swarm behavior. 

3. Swarm behavior is greater where decision complexity is great and decision resources are not uniformly distributed.

4. Preferential Attachment is the usual reason for increased swarm size.

5. Large swarms move slower than small swarms.

6. Swarm behavior is characterized by strong positive feedback.

7. Swarms can be created by the behavior of a few salient individuals.

8. Swarms occur more often when there is a felt need for consistent behavior. 

9. Positive Affect hunger is a common biological need and gains strength by group participation.

10.  There is much experimental evidence that professional investors engage in overconfident swarm behavior almost as much as novice investors ( Cooper 2005,  Grinblatt(2001) , Sias(2004) .Olsen ( 2011) has noted that investor overconfidence can increase at a rate about 400% greater than the information being followed by experienced investors.

     11.  Example:  1990s  Stock Market Bubble

            The U.S. stock market bubble that burst by 2002 was an excellent example of        how affective influence can influence aggregate market behavior. In this instance it appears to be have been a market wide increase in investor interpersonal trust coupled with pension reform that caused the market inflation. See: Olsen ( 2004, 2008, Blinder 2013,Stiglitz 2010). Naïve investors followed professional advice that stock investment was now less risky while the investment managers acted as if they were playing with “the house money”. The following “sub prime mortgage boom” as well as “home bias, and “IPO premium” anomalies are other examples of  aggregate swarm activity based on faulty positive affect. 

Summary and Implications

Risk judgments appear to be multi attribute conscious Qualia caused by evolutionary brain processes that introduce Affect into perceptions. This will make it very difficult to measure perceived risk in the aggregate because personal Qualia are not additive across individuals. Therefore, aggregate market behavior may be better understood by examining when the cooperative nature of man will trigger market swarms.                                                        

                                                             Table 1.

                   Correlation between risk attribute and perceived risk.

                                                          630 CFAs.

                    Attribute                                                      Partial Correlation

                 _______________________________________________                                       

                    Knowledge                                                              -.10

                    Potential for below target return                           .18

                    Personal control                                                      -.51

                    Potential for large loss                                             .41

                    Analyst confidence                                                  -.71

                    Beta                                                                           .24

                    St. Dev. Return                                                         .05

   No firm names given. With co. names median partial correlations rose by  approx. .16. Suggests firm name has Affective influence    

                                                               Table 2.

                                         Suggested risk Attributes ( 630 CFAs) 

                    Attribute                      Number of times mentioned first in survey

                   _______________________________________________________

                   Potential for large loss.                               22%

                   Return falling below target                         25%

                   Beta                                                               22%

                   Liquidity                                                       15%

                   Knowledge                                                     7%

                   General Econ. Uncertainty                           9%

                  Respondents usually mentioned at least 4 potential risk attributes.

                                                                 Table 3.

                 Questions asked and percentage responses ( 157 CFPs; 622 AAII) 

a. Investment risk has an “emotional feel” as well as Statistical value

Agree           97%

b. Risk related feelings are most meaningful in similar situations

Agree           96%

c. How risky is a firm that you admire for non economic reasons

Less than average   55%                        more than average  45%

d. How much “trust related” risk exists in the following situations

IPO                                2.8

Foreign Stock               2.6

Large Domestic stock  2.0

U.S. Gov’t. Bond          1.5

No risk =0  greatest risk =4.

e. Higher expected returns accompany lower risk; agree 60% 

                    AAII investors were wealthy and active.            
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